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ABSTRACT 

The  Coronado  engineering  tests  were  conducted  for  purposes  of 
evaluating  the  equipment  capabilities  and  limitations  of  the  NCEL 
concept.  This  concept  evaluation  included  off  loading  S’xS'xZO' 
containers  from  a  simulated  non-self-sustaining  containership  and 
transporting  the  containers  ship-to-shore  in  a  roll-off  mode  via  a 
pontoon  causeway  ferry  shuttle,  and  across  hardened  beaches  to  a 
stabilized  storage  area.  Available  inventory  equipment  and  techniques 
were  used  in  these  tests,  such  as  a  Navy  floating  YD- type  crane,  standard 
NL  pontoons.  Marine  Corps  truck/trailers,  and  Mo-Mat  and  On-Fast  beach 
hardening.  The  tests  were  conducted  in  two  phases:  first,  in  the  San 
Diego  Harbor  to  familiarize  the  operators  with  the  concept  and  procedures 
and  second,  in  the  open  sea  to  evaluate  the  equipment  concept.  The 
results  of  the  evaluation  demonstrated  the  feasibility  of  the  concept 
and  the  ability  of  the  available  inventory  equipments  to  off  load 
containers  from  ship-to-shore  in  wave/swell  conditions  in  excess  of 
original  estimates  for  these  equipments.  Also  apparent  was  the  ability 
of  the  equipment  operators  to  perform  the  concept  functions  with  a 
minimum  of  special  training  and  guidance  beyond  their  normal  training. 

The  concept  of  a  floating  crane/causeway  ferry  shuttle  is  recommended 
for  the  joint  service  OSDOC  II  exercise. 
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BACKGROUND 


The  Department  of  the  Arny  conducted  an  Offshore  Discharge  of 
Container ships  (OSDOC  I)  exercise  in  1970  to  demonstrate  the  capabilities 
required  for  and  problems  associated  with  the  off  loading  of  a  self- 
sustained  containership  (i.  e.,  a  ship  with  a  permanent  crane  aboard) 
in  the  open  sea.  Ihe  Navy  provided  technical  observers  for  this  opert 
tion,  which  occurred  off  the  coast  of  Fort  Story,  Virginia  in  December 
1970-  A  report^  on  the  operation  has  been  issued. 

As  a  follow-on  to  OSDOC  I.  the  Army  planned  to  conduct  a  further 
operational  evaluation  (OSDOC  II)  of  the  offshore  discharge  of  a  non¬ 
self-sustained  containership  (i.  e.,  no  permanent  crane  aboard)  during 
October  1972  and  acxepted  the  Navy's  proposal  for  a  joint  service 
exercise.  The  intent  of  the  exercise  is  to  use  existing  military  or 
commercial  equipments  to  discharge  containers  from  ship- to- shore,  and 
from  an  analysis  of  the  results  to  provide  direction  to  future  research 
and  development  efforts. 

Authorization^  for  the  Navy  to  participate  in  OSDOC  II  was  made 
by  the  Chief  of  Naval  Operations.  An  Evaluation  Planning  Committee 
was  established  to  coordinate  and  develop  the  OSDOC  II  test  objectives. 

The  Naval  Civil  Engineering  Laboratory  (NCEL)  was  designated  as 
the  lead  Navy  laboratory  for  evaluating  the  NCEL  concept  of  a  floating 
crane /causeway  ferry/beach  components  system  including  planning  and 
pretesting  prior  to  OSDOC  II.  NCEL  proposed  to  off  load  8'x8'x20' 
containers  from  a  non-self-sustained  containership  using  a  floating 
crane,  and  to  transport  the  containers  ship-to-shore  in  a  roll-off  node 
via  a  pontoon  causeway  ferry  shuttle,  and  across  hardened  beached  to  a 
stabilized  storage  area.  The  concept,  illustrated  in  Figure  1,  proposed 
to  use  the  best  available  present- inventory  military  or  commercial  equip¬ 
ment  and  techniques  in  terms  of  a  floating  cran.e,  causeway  ferry,  truck/ 
trailers  and  beach  hardening  material. 

The  operational  scenario  established  for  test  is  as  follows. 
Referring  to  Figure  1,  the  containership  (A)  is  moored  offshore  with 
the  loading  platform  (B)  secured  to  the  containership,  and  the  crane/ 
platform  (C)  in  turn  secured  to  the  containership  outboard  of  the 
loading  platform.*  A  causeway  ferry  (D)  with  empty  truck/ trailers  is 


^Army/Navy  Test  of  Offshore  Discharge  of  Containership,  5-9  December 
1970  by  M.  E.  Essoglou,  NAVFAC . 

^CNO  ltr  0P-404F/kss  Serial  804P404  of  27  September  1971. 

it 

In  the  actual  tests  the  loading  platform  (b)  and  the  crane/ plat form  (C) 
were  reversed  in  position. 


end  connected  to  one  end  of  the  loading  platform,  and  empty  causeway 
ferry  (E)  to  the  other.  The  crane  deposits  loaded  containers  on  the 
loading  platform;  each  container  in  turn  is  picked  up  by  a  front-end 
loader  (Hyster)  and  loaded  onto  a  trailer  as  it  moves  onto  platform 
(B)  and  thence  to  the  empty  causeway  ferry  (E) .  The  sequence  is  re¬ 
peated  until  all  truck/trailers  are  loaded  and  moved  to  causeway  (E). 

The  full  causeway  is  then  ferried  to  shore  and  beached,  as  illustrated 
by  causeway  (F),  while  causeway  ferry  (G)  with  empty  truck/trailers  is 
maneuvered  into  position  vacated  by  causeway  ferry  (E).  The  cycle  is 
then  repeated  in  the  reverse,  or  left  hand  order.  The  cycles  continue 
in  alternating  right  and  left  hand  order  until  all  containers  are  off 
loaded.  At  all  times  the  truck/trailer  traffic  is  in  forward  gear. 

The  primary  mode  of  operation  for  the  NCEL  concept  is  to  beach  the 
causeway  ferries  directly  on  the  shore  and  roll-off  the  truck/trailers 
with  containers  onto  a  hardened  beach  roadway.  An  alternate  or  secondary 
mode  of  operation  is  to  end-connect  the  causeway  ferries  to  a  floating, 
moored  causeway  pier.  This  secondary  mode  would  be  used  only  if  a  sand 
bar  hazard  existed  which  would  prevent  direct  beaching  with  a  dry  ramp 
for  the  vehicles. 

For  pre-test  purposes  the  only  readily  available  floating  crane  was 
a  100-ton  capacity  Navy  YD  barge  crane  located  at  the  U.  S.  Naval  Station, 
San  Diego.  This  crane  appeared  to  have  an  adequate  lift/reach  capability 
but  an  apparent  disadvantage  was  its  relatively  small  barge  size/dis- 
placement  which  would  tend  to  result  in  large  barge  motions  in  open  sea 
swells. 

It  is  desirable  for  the  cargo  handling  system  to  operate  in  a  sea 
state  3,  i.  e.,  significant  wave  height/period  of  3.5  -  5.0  feet/2-7 
seconds,  30-knot  wind,  and  7-foot  surf.  However,  the  available  YD 
floating  crane  and  LST  (used  to  simulate  the  container ship)  were  not 
expected  to  operate  very  efficiently  in  wave/swell  heights  over  2-3 
feet  or  in  wave  periods  over  7  seconds  long. 

Some  primary  problem  areas  encountered  in  OSDOC  I  were  (L)  the 
relative  motions  between  the  landing  craft  and  crane/container,  (2) 
alignment  and  placement  of  the  container  onto  the  trailer/chassis  in 
t.’:e  landing  craft,  (3)  a  sand  bar  at  the  landing  site  which  restricted 
lauding  craft  operation,  and  (4)  removal  of  the  trailer  with  container 
from  the  landing  craft  at  the  beach/surf  zone. 

These  problem  areas  were  to  be  alleviated  or  eliminat'd  by  the 
following  features  of  the  NCEL  concept:  (1)  container  pla-.-c-ment  onto  a 
large  pontoon  barge  by  the  crane  to  minimize  the  motions  frvbiem,  (2) 
container  placement  on  a  trailer  by  a  front  lift  loader  to  eliminate 
the  alignment  and  relative  motion  problems,  (3)  a  prepositioned  moored 
pontoon  causeway  over  a  sand  bar  hazard  with  the  pontoon  ferry  connecting 
to  the  offshore  end,  and  (4)  driving  the  truck/trailers  forward  off  the 
causeways  at  the  beach  to  eliminate  container  handling  problems  in  the 
surf. 


The  pacing  problems  anticipated  with  the  NCEL  concept  were  planned 
to  be  tested  prior  to  the  OSDOC  II  exercise.  These  included  the  use  of 
the  large  pontoon  barge,  unique  mode  of  causeway  end  connection  opera¬ 
tion,  available  container  handling  and  transport  equipment,  and  direct 
beaching/retracting  of  the  causeway  ferries  through  the  surf  zone. 

The  purpose  of  this  report  is  to  provide  an  overview  of  the 
engineering  test  results  and  to  develop  recommendations  concerning  the 
use  of  the  concept  in  the  OSDOC  II  exercise. 


ENGINEER IFG  TESTS  -  CORONADO 

•Sc 

These  tests,  designed  to  evaluate  the  operational  capabilities 
and  limitations  of  the  NCEL  concept,  were  conducted  in  two  phases: 

Phase  One  in  the  San  Diego  Harbor  for  familiarization;  and  Phase  Two 
in  the  open  sea  for  concept  evaluation.  The  Commander  Amphibious  Forces 
Pacific  Fleet  was  tasked  to  support  the  test  operation  at  Coronado  and 
provided  the  USS  RACINE  LST  1191  to  perform  the  function  of  the 
containership.  Naval  Beach  Group  ONE  and  Amphibious  Construction 
Battalion  ONE  provided  the  personnel  and  equipment  to  conduct  the  cargo 
shuttle  operation.  A  100- ton  YD  barge  crane  was  provided  and  operated 
by  the  Public  Works  Center,  U.  S.  Naval  Station,  Sat.  Diego.  The  U.  S. 
Marine  Corps,  Camp  Pendleton,  provided  the  truck/trailers  and  drivers 
to  transport  the  containers  and  installed  and  operated  a  pressure 
transducer  in  the  surf  area  to  measure  the  wave  heights  at  the  landing 
site.  A  surface  riding  wave  gage  (provided  by  Oceanographic  and  Geodetic 
Branch,  PMR,  Point  Mugu,  California)  and  current  meter  and  tide  gage 
(furnished  and  monitored  by  Louisiana  State  University  Coastal  Studies 
Institute,  Baton  Rouge,  Louisiana)  were  installed  at  the  ship  site. 
Equipment  to  measure  the  barge  crane  motions  was  provided  by  the  Naval 
Ship  Research  and  Development  Center,  Carderock,  Maryland.  Two  hard- 
stands,  about  100*  by  100'  each,  were  installed  on  Green  Beach  (Silver 
Strand,  Coronado,  California)  for  the  Phase  Two  tests;  one  hardstand 
of  AM-2  matting  was  placed  by  MCB-5,  3lst  NCR,  during  the  period  of  6- 
7  March,  and  the  second  hardstand  of  On- Fast  material  was  placed  by 
ACS-0NE  and  NCEL  personnel  on  7-8  March. 

The  engineering  tests  were  to  develop  the  following  information: 

1.  Operational  capability  of  the  causeway  ferry/6xl5  barge/ 
front  lift  loader  concept,  including  the  moored  causeway  operation  to 
cross  sand  bar  areas. 

2.  Operational  capability  of  a  floating  crane  (100-ton  Navy 
YD  type  barge  crane)  to  handle  containers  in  calm  water  and  open  sea. 

3.  Capability  of  a  floating  crane  to  lift  containers  out  of 
a  container  cell  in  the  ship. 


The  operational  schedule  for  these  tests  is  contained  in  Appendix  H-l. 
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4.  Wave  data  at  ship  and  beach  locations. 

5.  Current  data  at  ship  location. 

6.  Motion  data  on  crane  barge. 

7.  Acceleration  data  on  spreader  bar. 

8.  Feasibility  of  truck/trailers  to  transport  containers 
in  roll-off  aode  via  the  causeway  and  across  the  beach. 

9.  Capability  of  Cn-Fast  and/or  Mo-Mat  to  support  the 
truck/ trailers  with  containers  across  sand  areas. 

10.  Capability  of  vacuua  pads  to  secure  the  6x15  pontoon  barge 
to  the  crane  barge. 

11.  Capability  of  rubber  fenders  to  protect  the  crane  barge 
and  the  6x15  barge. 

12.  Capability  of  a  power  tagline  on  the  crane  to  control 
container  pendulation. 

Sixteen  (16)  containers  were  stuffed  with  concrete  weights  by  F*C, 

San  Diego  during  the  week  of  l  March  1972;  two  (2)  containers  each  to  a 
gross  weight  of  44,8009  pounds  and  fourteen  (14)  containers  each  to  a 
gross  weight  of  24,80 0  pounds.  The  containers  were  transferred  froa  a 
barge  to  the  LST  using  the  100- ton  Y9  barge  crane  which  was  used  later 
in  the  engineering  tests.  The  operational  times  to  transfer  the  con¬ 
tainers  are  given  in  Table  A.l.  Fifteen  (15)  containers  were  placed  on 
the  LST  (three  24,800-pound  containers  in  the  simulated  cell,  eleven 
24,800-pound  and  one  44,800-pound  container  on  the  deck)  and  the  sixteenth 
container  weighing  44,800  pounds  was  positioned  on  the  crane  barge.  Each 
container  was  numbered  by  location  on  the  LST  so  as  to  be  identifiable 
with  any  problems  that  eight  arise  relative  to  handling.  Figure  2  shews 
the  container  locations  on  the  LST.  The  LST  was  =x>ored  to  buoys  49-50, 
Figure  3,  in  the  harbor  for  the  first  phase  test,  and  in  boat  lane  5  at 
sea  for  the  Second  Phase  tests.  Figure  4.  The  LST  used  its  18, 000- 
pound  stockless  anchor  as  a  how  moor  and  a  6 ,000 -pound  preset  STAT0 
anchor  as  a  stern  aoor. 

The  intent  cf  the  following  tests  did  not  include  achieving  pro¬ 
duction  capability  in  transferring  containers  ship-to-shore,  although 
operational  tising  is  taken.  High  productivity  would  not  be  possible 
or  expected  with  the  type  of  crane  and  ship  used,  and  the  length  and 
nuafcer  of  causeway  ferries  available.  Rather  it  is  intended  tc  determine 
if  the  concept  of  a  floating  crane/causeway  ferry/beach  components  is 
feasible  for  transferring  containers  from  ship  to  shore.  One  anticipated 
advantage  to  the  system  being  that  standard  type  equipments  arc  sea 
(in  only  a  unique  or  variant  aode  from  normal)  so  that  the  requirement 
for  additional  personnel  should  not  be  significantly  increased. 
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A.  SHIP-TO-SHORE  SUBSYSTEM 

1.  Causeway  Shuttle  -  First  Phase 

The  first  phase  tests  were  conducted  in  San  Diego  Harbor  on  15-16 
March  as  outlined  in  the  operational  schedule.  Appendix  H.l.  Eight 
containers  (Al,  A2,  A3,  A4,  HI,  H2,  H3,  C3),  weighing  24,800  pounds 
each,  were  moved  ashore  on  15  March  using  two  4-section  ferries.  The 
three  containers  (HI,  H2,  H3)  which  had  been  positioned  in  the  cell  on 
the  LST  were  lifted  to  the  LST  deck  during  the  shuttle  period  of  con¬ 
tainers  Al  through  A4.  The  operational  times  to  transfer  the  eight 
containers  from  ship  to  shore  are  given  in  Tables  A. 2  and  A. 3.  On  16 
March,  seven  additional  containers  (6  each  24,800  pounds  and  1  each 
44,800  pounds)  were  moved  ashore,  using  two  3-section  ferries  and  a 
pre- positioned  (moored)  pontoon  beach  ramp  section  at  the  unloading  site 
to  provide  the  end  connection  point.  Nine  (9)  minutes  were  required  to 
transfer  the  one  44,800  pound  container  from  the  crane  barge  deck  to 
the  6x15  barge  and  finally  to  load  it  onto  the  trailer  using  the  front 
lift  loader.  This  above  average  transfer  time  was  caused  by  several 
factors:  (a)  the  23-ton  lift  capacity  of  the  front  lift  loader  was 

marginal  thus  slowing  this  operation,  (b)  the  rear  wheels  of  the  loader 
tended  to  lift  off  the  deck  which  was  partially  caused  by  the  forks 
not  being  fully  inserted  into  the  pockets  in  the  containers,  (c)  the 
fork  tines  were  too  thick  to  fit  into  some  container  pockets,  and  (d) 
it  was  necessary  to  use  the  main  hook  to  handle  this  container.  The 
main  hook  speed  is  only  about  1/3  that  of  the  auxiliary  hook  used  to 
handle  the  lighter  containers.  Figures  A.l  through  A. 10  show  the  harbor 
operation  during  the  transfer  of  the  containers  from  the  ship  to  the 
concrete  unloading  dock.  Operational  times  are  listed  in  Tables  A. 2 
and  A. 3. 

The  fourteen  (14)  24,800-pound  containers  were  backloaded  onto  the 
LST  on  16  March  using  the  4-section  causeway  ferries;  the  44,800-pound 
container  was  retained  ashore  for  other  tests.  Two  shuttles  were  made 
carrying  seven  (7)  loaded  truck/trailers  on  each  trip.  The  average 
time  to  move  a  container  directly  from  the  trailer  to  the  LST  deck 
was  3.8  minutes.  Figures  A. 11  and  A. 12  show  this  backloading  operation. 

2.  Causeway  Shuttle  -  Second  Phase 

An  eight  (8)  section  causeway,  Figure  A. 13,  was  moored  at  the  open 
beach  landing  site  on  20  March.  Unloading  operations  began  on  21  March 
with  four  (4)  truck/trailers  being  loaded  onto  the  4-section  causeway 
ferry.  Figure  A. 14,  and  moving  to  the  LST/crane  barge  area  about  2,500 
yards  offshore.  Lines  securing  the  crane  barge  to  the  LST  and  the  lines 
tying  the  6x15  barge  to  the  crane  barge  parted  as  a  result  of  relative 
surge  motions.  The  crane  barge  surge  in  one  direction  was  observed  to 
be  6-8  feet  in  4-6  seconds  while  no  apparent  surge  motions  were  observed 
in  the  LST  or  causeway  ferries/6x!5  barge.  Swell  heights  at  ship  were 
3.0  to  5.0  feet  with  12  second  period.  It  was  decided  to  postpone 
unloading  until  more  adequate  lines  and  fenders  were  installed. 
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Figure  A.l.  End  connecting  ferry  to  6x15  barge. 


Figure  A. 2.  Empty  truck/trailers  on  causeway  ferry 
awaiting  loading  operation. 


Figure  A. 3.  Containers  loaded  to  24,800  pounds  on  LST  deck. 

Note  plywood  positioned  on  deck  Cor  containers;  spreader  bar 
overhead . 


Figure  A.  5.  24,800  pound  container  being  lowered  onto  6x15  barge; 


Figure  A, 6.  Container  being  lifted  by  front  lift  loader. 


Figure  A,  7.  Container  being  moved  to  M127  trailer  parked  on  6x15  bargo. 


<unMA«44Kmw< 


Figure  A. 8.  Container  being  loaded  onto  M127  trailer. 


Figure  A. 9.  Container  loading  operation  on  trailer  completed. 


Figure  A.  10.  Truck/ trailer  with  container  roll*  off  causeway  onto 

concrete  ramp. 


Figure  A. 11.  Containers  being  backloaded  onto  LST.  Note  that  up  to  three  truck/ trailer 
with  containers  were  accommodated  on  one  causeway/section. 


Figure  A. 12.  Seven  units  of  empty  trailers  were  loaded  onto  a  four- 

section  ferry. 


Warping  tug  used  to  install  anchors  for  beached 
eight  section  causeway. 


Figure  A. 14.  Driving  M52/M127  units  onto  4-section  ferry 


On  22  March  the  crane  barge  was  tied  to  the  LST  and  the  6x15  barge, 
using  the  more  adequate  mooring  configuration.  Two  shuttle  cycles,  of 
4  truck/ t- ailers  each,  were  made  in  the  morning.  Eight  (8)  containers, 
weighing  24,800  pounds  each,  were  unloaded  by  beaching  the  4-section 
ferries  and  driving  the  truck/trailers  ashore.  Figure  A. 15  through 
A.  19  show  this  operation. 

During  the  morning  of  23  March,  a  3-section  ferry  was  end  connected 
to  the  8-section,  moored  causeway.  Waves  were  3-5  feet  in  height. 

Three  empty  truck/trailers  were  driven  from  the  beach,  across  the  8- 
section  causeway  and  onto  the  3-section  ferry.  The  ferry  was  moved  to 
the  6x15  barge  where  the  trailers  were  loaded  with  24,800-pound  containers. 
When  the  3-section  ferry  returned  to  the  8-section,  moored  causeway, 
the  'javes  had  increased  in  height  to  8-9  feet.  (See  Section  E.l) 

Initial  attempts  to  end  connect  the  ferry  to  the  causeway  were  unsuccess¬ 
ful.  This  end  connection  operation  was  terminated  because  of  the  danger 
to  personnc* .  Consequently,  no  containers  were  moved  ashore  across  the 
8-section,  noored  causeway.  See  Figures  A. 20  and  A. 21.  Average  opera¬ 
tional  times  for  22-23  March  are  listed  in  Tables  A. 2  and  A. 3. 

During  the  time  when  the  end  connection  operations  were  terminated, 
the  overall  exercise  was  terminated  at  the  ship  because  of  damage  occurr¬ 
ing  to  the  LST  and  crane  barge  as  a  result  of  the  severe  sea  conditions. 

3.  Front  Lift  Loader 

This  container  handling  equipment  was  used  to  lift  the  containers 
from  the  6x15  barge  deck  and  to  position  the  container  on  the  trailer 
which  was  moved  from  the  causeway  ferry  to  the  6x15  barge.  See  Figures 
A.22  and  A. 23.  The  front  lift  loader  was  a  Hyster,  Model  £603,  with  a 
rated  lift  capacity  of  46,000  pounds  at  48-inch  distance  from  the  face 
of  the  forks  to  center  of  gravity  of  the  load-  The  front  lift  loader 
weighed  72,000  pounds,  was  343  inches  long  (including  8- foot  forks)  and 
was  119  inches  wide.  This  equipment  handled  the  24,800-pound  containers 
on  the  forks  without  difficulty.  The  equipment  lifted  the  44,800-pound 
container  and  set  it  on  the  trailer  in  the  harbor  operations,  but  it  was 
the  observer's  opinion  that  this  operation  would  be  dangerous  in  rough 
water  because  the  rear  wheels  were  carrying  practically  no  load  and  the 
loaded  container  could  tilt  forward  in  rough  wave  action.  The  tines  on 
the  loader,  originally  12  feet  long,  had  been  shortened  to  8  feet  for 
purposes  of  operational  clearances  on  the  6x15  barge.  However,  the  tines 
were  very  thick  at  their  root  because  of  the  original  12- foot  length  and 
this  extra  thickness  prevented  insertion  of  the  tines  into  some  container 
pockets.  Also  the  tines  would  bind  or  hang  on  the  pockets  and  trailer 
bed  thereby  slowing  the  operation. 

4,  6x15  Pontoon  Barge 

The  6x15  barge  was  used  to  end  connect  the  causeway  ferries,  provide 
a  platform  to  maneuver  the  front  lift  loader  to  pick  up  containers  and 
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set  them  on  the  trailers,  and  as  a  relatively  large  area  for  the  crane 
to  place  the  containers.  The  barge  was  composed  of  two,  standard,  3x 
15  causeway  sections  with  one  section  modified  by  replacement  of  its 
P5M  pontoons  by  P5F  pontoons.  This  modification  permitted  the  standard 
causeway  ferries  to  be  end  connected  to  both  ends  of  the  6x15  barge. 

The  deck  of  the  barge  was  reinforced  with  5/16-inch  thick,  steel  plate 
in  the  area  where  the  containers  were  set  down  by  the  crane.  The  loader 
picked  up  the  containers  and  maneuvered  the  load  to  the  trailer  while 
operating  on  the  reinforced  area.  At  times,  it  was  observed  that  in 
placing  the  container  onto  the  barge  deck,  a  space  about  27  feet  long 
was  needed  to  accommodate  the  pendulation  of  the  container  in  its  20- 
foot  direction.  The  barge  operated  satisfactorily  during  all  the  tests. 

The  rubber  fenders  provided  for  the  6x15  barge  were  heavy  duty 
modular  units  with  steel  plates  molded  into  the  rubber  for  welding  to 
the  side  of  the  pontoons.  The  units  were  B.  J.  Marine  products.  Model 
No.  54-4300,  "D"  type,  8-inch  deep  having  a  resisting  force  of  70,000 
pounds  per  foot  for  4^- inch  deflection.  These  fenders  provided  adequate 
protection  between  the  pontoon  platform  and  the  crane  barge. 


B.  UNLOADING/HANDLING  SUBSYSTEMS 
1.  Navy  Floating  Crane 

NCEL  conducted  an  investigation  of  several  types  of  cranes  to 
establish  performance  feasibility  and  cost  of  available  equipments 
for  the  OSDOC  II  exercise.  A  preliminary  analysis  of  the  crar.e 
alternatives  was  made  resulting  in  a  recommendation  for  the  OSDOC  II 
exercise.  The  two  leading  crane  alternatives  in  order  of  preference 
were:  (l)  A  P&H  Model  6250-TC  mobile  truck  crane  mounted  on  a  10x30 
NL  pontoon  barge  and,  (2)  a  100-ton  Navy  floating  crane  (YD-225).  The 
investigation  showed  that  while  the  mobile  truck  crane  possessed  superior 
operational  characteristics,  both  cranes  were  capable  of  off  loading  a 
containership  in  the  OSDOC  II  exercise.  Based  on  availability,  the 
Navy  100-ton  floating  crane  was  selected  for  use  in  the  Coronado 
engineering  tests. 

The  YD-193  Navy  floating  crane.  Figure  B.l,  is  a  non-self-propelled 
barge  crane  with  full  360°  rotation  gcnerically  classed  as  a  100- ton 
floating  crane.  The  barge  measures  140  feet  by  70  feet  and  displaces 
3,400,000  pounds  with  a  mean  draft  of  6.1  feet.  The  YD-193  is  used 
normally  as  a  dockside  crane.  The  lift  characteristics  are  summarized 
in  Table  B.l. 
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Figure  A.  15,  Ferry  approaching  6x15  barge  in  open  sea. 


Transferring  containers  from  ship  to  6x15  barge  to  trailer. 


Figure  A. 17  Four-section  causeway  approaching  beaching  site 


Figure  A, 19.  Truck/traiior  roll-off  onto  Mo-Mat. 


Figure  A, 20.  Driving  MS2/M127  unite  acroes  8-eection  moored  cauetway 

Co  J-eecclon  Carry. 


Figure  h. 21.  Three- toe t Ion  ferry  approaching  8-»«ctlon  moored  cautway 

in  7-8  foot  dwell*. 


K  container  to  trailer 


Figure  A. 23-  Front  lift  loader  placing  container  onto  trailer. 


Lift  at  Max 
Radius 

Hook 

Speed 

Rotation 

Speed 

Luffing  Rate 

Aux  Hook 

16. 5T  @  122.5* 

79  ft/min 

130°/min 

104.5'  to  55’  in  2^  min 

Main  Hook 

84T  <a  104.5' 

25  ft/min 

130°/min 

104.5'  to  55'  in  2h  min 

The  YD-193  floating  crane  was  moored  alongside  the  LSI  1191,  Figure 
2,  to  reach  the  container  cell  located  in  the  hatch-  At  this  location, 
the  crane  was  able  to  reach  all  containers  on  the  ship  with  the  auxiliary 
hook.  Containers  on  the  ship  with  a  gross  weight  of  12  tons  were  handled 
with  the  auxiliary  hook  while  containers  with  a  gross  weight  of  22  tons 
were  handled  with  the  main  hook.  Only  one  22- ton  container  was  lifted 
from  the  deck  of  the  crane  barge  to  the  6x15  barge  during  the  operation. 

Two  days  of  familiarization  operations  in  the  harbor  were  conducted 
without  incident.  Eight  10-ton  containers  (five  deck  loaded  and  three 
cell  loaded)  were  off-loaded  during  the  first  day.  All  containers  were 
handled  with  the  auxiliary  hook.  The  initial  container  off  loaded  on 
the  second  day  was  a  22-ton  unit  loaded  on  the  deck  of  the  crane  barge. 
The  main  block  was  used  to  handle  this  container.  The  remaining  six 
10-ton  containers  were  off  loaded  with  the  auxiliary  hook.  Fourteen 
containers,  eleven  deck  loaded  and  three  cell  loaded,  were  backloaded 
during  the  afternoon  of  the  second  day.  A  summary  of  off-loading  and 
backloading  times  is  contained  in  Tables  A. 2  and  A. 3. 

The  first  days  operation  at  sea  (21  March  1972)  was  cancelled 
because  of  difficulty  in  mooring  the  crane  barge  to  the  LSI.  Crane 
barge  surge  motions  of  about  8  feet  coupled  with  inadequate  tendering 
prompted  the  postponement  of  operations.  A  new  mooring  configuration 
and  a  camel  log  to  supplement  the  LST's  3- foot  diameter  rubber  fenders 
were  employed  the  second  day. 

During  the  second  day's  operation,  eight  10-ton  containers  were 
off  loaded.  All  containers  were  handled  with  the  auxiliary  hook  of  the 
crane.  Despite  maximum  relative  surge  motions  of  about  8  feet  between 
the  crane  barge  and  LST,  the  containers  were  off  loaded  without  incident. 

The  sea  conditions  appeared  worse  on  the  third  day  than  on  the 
previous  two  days.  The  same  mooring  and  fendering  arrangement  was  used, 
however  the  ship's  rubber  fenders  had  deteriorated  until  they  offered 
little  protection  and  the  camel  log  was  ineffective  because  it 
continually  worked  under  the  LST.  This  absence  of  adequate  fendering 
resulted  in  damage  to  both  the  LST  and  crane  barge.  Three  10- ton 
containers  were  successfully  off  loaded  before  the  operation  was  halted. 
Container  off  loading  times  for  the  open  sea  operations  a»"e  suircnarized 
in  Table  A. 3. 


Discussion.  In  general,  the  performance  of  the  YD-193  Navy  float¬ 
ing  crane  at  sea  was  much  better  than  anticipated.  The  container  off 
loading  rate  was  little  degraded  from  the  rates  obtained  during  the 
harbor  operations.  The  average  crane  cycle  for  the  eleven  containers 
off  loaded  at  sea  was  about  five  minutes,  or  twelve  per  hour.  Although 
there  were  relative  heave  motions  of  about  4  feet,  the  crane  operator 
with  deck  crew  assistance  was  able  to  successfully  place  the  spreader 
bar  on  the  containers  and  transfer  them  to  the  6x15  barge.  The  fender¬ 
ing  between  the  LST  and  crane  barge  proved  to  be  a  limiting  factor  of 
the  operation. 

The  success  of  the  open  sea  operations  was  in  no  small  part 
attributable  to  the  expertise  and  experience  of  the  crane  operator  and 
deck  crew.  Following  the  operation,  the  crane  operator  and  deck  crew 
were  interviewed  to  obtain  their  ideas  for  improvements  to  the  crane 
and  the  overall  operation. 

Findings.  Based  on  observations  during  the  exercise  and  comments 
by  the  crew,  a  crane  for  off  loading  containers  at  sea  should  have  the 
following  characteristics: 

1.  A  full  circumference  (360°)  swing  without  interference. 

2.  Fast  down  hook  speed  to  permit  spreader  placement  at  an 
opportune  time. 

3.  Free  wheeling  capability  with  the  hook  so  that  the  load 
can  be  controlled  by  braking.  Also,  crane  should  have  power  down  for 
better  load  control. 

4.  Operators  cab  should  be  as  high  as  possible  to  allow 
operator  to  observe  spreader  operations. 

5.  A  signalman  should  be  stationed  at  pickup  and  placement 
locations  with  a  signaling  responsibility  only. 

The  crane  operator  made  the  following  observations  with  regard 
to  mechanical  aids: 

1.  Guides  on  two  sides  of  the  spreader  bar  were  clearly  more 
helpful  than  guides  on  four  sides. 

2.  The  cell  extension  simplified  insertion  of  the  spreader 
bar  in  the  container  cell. 

3.  A  spreader  bar  which  allows  the  operator  to  drop  the 
spreader  directly  onto  a  container  with  final  alignment  provided  by 
the  spreader  would  permit  operations  even  with  significant  relative 
motions. 

4.  Power  tagline  has  potential  for  in  and  out  pendulation 
control  and  for  lodd  orientation  control. 


2.  Power  Tagline 

A  powered  tagline  system  was  installed  on  the  crane  to  assist  it: 
positioning  the  container  and  to  control  load  pendulation.  It  was 
believed  that  tagline  tension,  applied  to  the  spreader/container  when 
suspended  from  the  hook,  would  retard,  control  or  possibly  eliminate 
load  pendulation. 

A  Morin  Motor  Driven  Type  BRHX  Dual  Tag  Master  System  was  installed 
on  the  crane  (YD- 193)  by  IVC,  San  Diego.  Two  Tag  Master  units  with  5  HP, 
3  phase  60  cycle,  220/440  volt  gear  motor  mounted  on  a  common  base  plate 
were  installed  at  the  base  of  the  crane  boom.  Figure  B.2.  A  chain  drive 
to  a  30- tooth  sprocket  drove  the  Tag  Master  units  at  85-90  rpm  with  a 
resultant  line  speed  of  130  fpm.  Air  operated  controls  were  mounted 
convenient  to  the  operator.  Line  tension  was  controlled  by  applying 
air  pressure  (100-125  psi)  to  the  Tag  Master  cylinders.  Tensioh  on 
either  tagline  could  be  increased  or  applied  on  both  lines  simultaneously 
through  the  two  control  levers.  The  Tag  Master  units  were  initially 
adjusted  to  provide  a  continuous  line  pull  of  50  pounds.  The  operator 
could  increase  this  line  tension  on  either  or  both  lines  to  2,000  pounds 
with  the  control  levers.  A  check  valve  in  the  controls  was  provided  to 
hold  pressure  and  maintain  line  tension  when  the  operator  released  the 
control  levers.  The  two  taglines  were  run  up  the  crane  boom  approximate¬ 
ly  30  feet  and  then  out  to  the  spreader  bar  in  a  2-part  line  arrangement. 
Electrical  power  and  air  pressure  required  to  operate  the  Tag  Master 
units  was  provided  with  auxiliary  equipment  mounted  on  the  crane  barge. 

The  tagline  was  delivered  with  a  defective  air  check  valve  render¬ 
ing  one  Tag  Master  unit  inoperable;  it  was  not  possible  to  lock  and  hold 
the  line  tension  applied  on  the  unit.  A  bridle  was  devised  which  per¬ 
mitted  the  use  of  the  remaining  Tag  Master  line  with  the  spreader. 

The  power  tagline  was  employed  primarily  to  steady  the  container  or 
spreader /container  during  transit  between  the  LST  and  6x15  barge.  The 
initial  tension  setting  of  50  pounds  proved  to  be  a  hindrance  to  the 
deck  crew  manning  the  manual  taglines.  It  was  difficult  for  the  crew 
to  overcome  the  pull  of  the  tagline  on  the  spreader  particularity  during 
final  positioning  of  the  spreader  over  a  container,  into  the  cell  or 
when  positioning  the  container  on  the  deck  of  the  6x15  barge.  It  was 
necessary  to  adust  the  line  tension  several  times  during  the  operation 
until  a  tension  of  about  15  to  25  pounds  was  established.  The  power 
tagline  was  deactivated  when  final  positioning  the  spreader  or  container 
was  required.  It  was  noted  that  the  electric  motor  overheated  during 
prolonged  used  under  maximum  tension.  The  crane/powered  tagline  combina¬ 
tion  is  pictured  in  Figure  B.3. 
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Figure  B.2.  Powered  tagline  system  on  crane. 


Findings  and  P.ecocnendat ions .  Discussions  with  the  crane  operator 
and  rigging  crew  indicated  that  the  tagline  provided  assistance  to  the 
tagline  crew  during  the  transfer  phase,  steadied  the  container  in  the 
wind,  and  provided  a  dampening  effect  on  the  pendulation.  Based  on  the 
observed  results  of  the  operation  and  interviews  with  the  crane  operator 
and  rigging  crew,  the  following  is  recoomended : 

a.  Provide  a  larger  (7.5  HP)  electric  aotor  for  the  unit. 

b.  Correlate  specific  control  positions  with  specific  line 
tensions  for  the  convenience  of  the  crane  operator. 

c.  Strengthen  the  sheaves  and  other  miscellaneous  fittings 
associated  with  the  unit. 

d.  Provide  adequate  training  time  for  the  operator  to  become 
familiar  with  the  operation  characteristics  of  the  Tag  Master  unit. 

3 .  Spreader  Bar 

A  20-foot  single  point  suspension,  Manually  operated  spreader 
capable  of  handling  any  nominal  20-foot  ANSI/ISO  container  with  a  maximum 
gross  weight  of  44,800  pounds  was  used  in  the  operation.  The  spreader, 
nominally  20- feet  long  by  8  feet  wide  weighed  approximately  2,600  pounds. 
The  spreader  had  six  bolt-on  aligning  arms,  two  on  each  long  side  and 
one  on  each  short  side.  Twist  locks  on  the  four  corners  were  manually 
locked  and  unlocked  with  a  lever  arm  located  at  the  center  of  the  long 
side  of  the  spreader.  Padeyes  were  located  on  each  corner  to  accommodate 
uot.h  hand-held  and  powered  taglines.  The  spreader  bar  is  shown  in 
Figure  B.4. 

The  first  four  deck- loaded  containers  were  removed  with  the  spreader 
bar  guided  on  all  four  sides.  Some  difficulty,  with  resulting  time  loss, 
was  noted  in  aligning  the  spreader  over  the  container  prior  to  engagement. 
The  opening  on  the  spreader  when  guided  on  all  four  sides  is  approximate¬ 
ly  one- foot  larger  than  the  container.  This  restricting  opening  requires 
rather  precise  alignment  of  the  spreader  over  the  container.  Any  motion 
of  the  crane  platform  with  resulting  spreader  pendulation  makes  position¬ 
ing  of  the  spreader  on  the  container  a  difficult  task. 

The  second  lift  series  of  four  containers  included  three  containers 
stowed  in  the  container  cell  located  in  the  hatch  of  the  LST.  It  was 
necessary  to  remove  the  guides  from  the  spreader  to  permit  entry  into 
the  cell.  Little  difficulty  was  experienced  in  placing  the  spreader 
Into  the  cell  and  engaging  with  the  container.  Minor  binding  occurred 
while  extracting  the  middle  container  from  the  cell,  but  did  not  slow 
the  operation.  During  the  extraction  of  the  bottom  container,  the 
twist  lock  lever  arm  on  the  spreader  hung  on  the  side  of  the  cell  shear¬ 
ing  the  bolt  securing  the  lever  arm  to  the  shaft.  The  twist  locks, 
however,  remained  secured  in  the  container.  The  bolt  was  icxoediately 
replaced  with  no  further  problems. 


Spreader 


To  help  relieve  the  difficulty  noted  earlier  while  positioning 
the  spreader  over  the  deck- loaded  containers,  three  of  the  six  guides 
were  moved  from  the  spreader,  see  Figure  B.5.  With  the  spreader  now 
guided  on  only  two  sides,  near  long  and  right  short,  the  crane  operator 
was  able  to  swing  the  spreader  over  the  container  and  bring  the  guides 
to  bear  against  the  sides  of  the  container,  see  Figure  B.6.  Once  the 
guides  were  in  contact  with  the  container  sides,  the  spreader  was  quickly 
lowered  the  remaining  distance  to  engage  and  lock  the  twist  locks  into 
the  comer  fittings  of  the  container.  The  remaining  deck  loaded 
containers  were  off  loaded  using  the  spreader  as  modified.  Guiding  the 
spreader  on  one,  two  sides  simplified  the  spreader  placement  operation 
with  a  resultant  reduction  in  spreader  placement  time. 

A  relative  surge  of  approximately  8  feet  between  the  crane  barge 
and  LST  was  experienced  during  the  first  day's  operation  in  the  open 
sea.  No  serious  problems  were  noted  in  placing  the  spreader  over  the 
deck  loaded  containers  or  in  placing  the  spreader  into  the  cell.  Pro¬ 
viding  guides  on  only  two  sides  of  the  spreader  proved  very  effective 
in  positioning  the  spreader  and  securing  it  to  the  container. 

During  the  second  day's  operation  in  the  open  sea,  a  relative  surge 
of  about  8  feet  combined  with  a  relative  vertical  displacement  of  about 
3  to  4  i«»t  increased  the  problems  and  hazards  associated  with  the 
operation.  Again,  the  spreader  with  guides  on  only  two  sides  proved 
very  effective  in  positioning,  holding  and  securing  the  spreader  to 
the  container.  The  average  time  required  to  position  and  Jock  the 
spreader  to  the  container  was  less  during  the  open  sea  operation  than 
during  the  harbor  operation. 

An  examination  of  eight  containers  at  the  completion  of  the 
operation  showed  no  damage  attributable  to  the  spreader  twist  locks 
or  guides. 

Findings  and  Recommendations.  Base  on  the  results  of  the  test, 
observation  of  the  evaluation  and  interviews  with  the  crane  operator 
and  riggers,  the  following  are  recommended  for  the  manual  spreader 
used  during  these  tests: 

a.  Install  guides  on  only  two  sides  of  the  spreader  when  off 
loading  deck  loaded  containers. 

b.  Place  an  additional  guide  (total  of  two)  on  the  short 
side  of  the  spreader. 

c.  Provide  longer  (6-12  inches)  and  stiffer  guides  on 
the  spreader. 

d.  Provide  hand  held  taglines  of  sufficient  length  to  reach 
from  the  deck  of  the  containership  to  the  deck  of  the  crane  platform. 

e.  Provide  a  five  man  crew,  four  ling  handlers  and  one 
signalman,  at  each  area  where  manual  taglines  arc  to  be  employed  to 
control  the  spreader/container. 
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Figure  H.5.  Spreader  bar  guided  on  two  sides. 


Figure  H.6.  Spreader  bar  being  positioned  on  container 


Based  on  the  observations  made  during  the  tests  an  improved 
spreader  for  OS DOC  II  should  be  provided  with  the  following: 

a.  Self-leveling  capability. 

b.  A  flat,  unobstructed  bottom  surface  for  contact  with 
the  top  of  the  container. 

c.  Retractable  guides  for  final  alignment  of  spreader  on 
container. 

d.  Retractable  twist  locks. 


C.  BEACH  COMPONENTS 

1.  Mo-Mat 

The  beach  hardening  material  or  Mo-Mat  was  supplied  by  ACB-ffiJE 
and  was  placed  on  the  sand  from  the  end  of  the  beached  causeway  ferry, 
up  the  4  to  17  degree  beach  slope  to  the  hardstand  area,  a  distance  of 
70-80  feet.  Mo-Mat  is  fabricated  from  fiberglass-reinforced  plastic 
with  a  non-skid  material  bonded  to  the  top  surface.  It  is  molded  into 
a  structural  shape  resembling  a  waffle  having  a  material  thickness  of 
.085  or  .127  inches  and  an  overall  thickness  of  5/8-inch,  ifte  material 
is  supplied  in  standard  sheets  12  feet  wide  bv  50  ?«*eL  long  which  can 
be  bolted  together  to  fora  longer  sections. 

The  truck/ trailers  (M52/M127)  units  were  empty  while  driving  down 
the  beach  slope  and  carried  the  24,800-pound  containers  up  the  beach 
slope.  Sometimes  Mo-Mat  developed  a  wave  between  the  trucks’  front 
and  rear  wheels,  but  it  flattened  out  without  damage.  This  material 
operated  satisfactorily  during  the  tests.  See  Figures  C.l  and  C.2. 

2.  On-Fast 

On-Fast  is  an  expedient  surfacing  material  for  use  on  soils.  The 
composition  of  Ce-Fast  is  fiberglass  filled  with  polyester  resin. 

In  order  for  the  resin  to  cure  quickly  (within  30  minutes),  it  is 
catalyzed  by  means  of  eaulisified  benzoyl  peroxide  and  promoted  by  means 
of  diaethylaniiine.  The  amount  of  catalyst  and  promoter  each  range  up 
to  about  12  by  weight  of  resin.  Since  the  catalyst  emulsion  presently 
in  use  contains  407.  benzoyl  perexide,  the  aswunt  of  emulsion  required  to 
provide  12  benzoyl  peroxide  is  2.52  by  weight  of  resin. 

Hie  resin  system  is  applied  to  the  fiberglass  (previously  placed 
on  the  soil)  by  means  of  a  Manual  Spray  Unit  (HSU).  (Figure  C.5)  The 
MSU  contains  separate  pumps  for  each  of  the  three  liquid  components. 

The  resin  pump  forces  resin  into  two  separate  line  of  equal  capacity. 

The  catalyst  is  forced  into  one  of  these  lines;  the  promoter  is  forced 
into  the  other  line.  A  hand-held  double  nozzle  spray  bar  is  attached 
to  the  two  lines  by  means  of  flexible  hoses  up  to  50  feet  in  length. 

The  catalyzed  resin  exits  from  one  nozzle  and  the  promo  ter- res in  exits 
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troa  the  second  nozzle.  Ihe  two  Y-shaped  fan  sprays  intersect  about 
15  inches  fro*  the  nozzle  where  biending  of  the  liquid  exponents 
begins.  Further  blending  occurs  with  overlapping  passes  of  the  spray 
on  the  fiberglass.  This  aaterial  syste*  can  be  applied  at  a  rate  ex* 
c ceding  1,000  square  feet  per  hour.  It  is  ready  to  use  within  30  minutes 
after  application.  The  fiberglass  consists  of  dropped  fibrous  glass 
strands  unwoven,  rand only  distributed  and  bonded  with  high  solubility 
binder  to  for*  uniformly  thick  glass  *ats. 

The  MSlf  pluabing  systes  is  cleaned  by  punping  nethylene  chloride 
utilizing  all  three  pu*ps  and  spraying  until  clear  rethylene  chloride 
exits  from  the  nozzles.  Methyleae  chloride  is  a  noo-f la— able,  highly 
evaporative  solvent. 

There  are  certain  inherent  risks  to  personnel  in  handling  and 
disposing  of  the  catalyst  and  the  promoter,  the  latter,  dimethylaniiine 
is  highly  toxic.  Any  potential  user  should  bee  one  thoroughly  familiar 
with  the  hazards  of  these  materials  before  using  the*.  There  is  very- 
little  risk  involved  if  the  user  is  careful  and  properly  trained. 

Materials  in  place  cost  about  $1.00  per  square  foot  if  6  ounce 
per  square  foot  fiberglass  is  used.  If  2  ounces  of  fiberglass  are  used 
the  cost  is  reduced  to  about  $0.34  per  square  foot. 

Green  Beach  Application-  On  March  7  and  8,  1972,  two  MUS's,  each 
mounted  on  cargo  trucks  with  supplies  of  resin,  catalyst  and  proosfer, 
were  used  to  apply  approximately  15.000  square  feet  of  usable  area  of 
On-Fast.  Two  crews  of  6  men  each  fro*  ACB-OKE  (personnel  of  Charlie 
Company  and  Beach  Bravo)  constituted  the  *zn  power  requirements . 

A  bulldozer  with  free-floating  blade  backed  along  the  beach  begin¬ 
ning  at  the  near  edge  of  an  existent  pade  of  AM-2  catting,  (Figure  C.-*) 
This  left  a  snoot h  surface  over  iriiich  fiberglass  (11.5  feet  wide,  6 
ounce  per  square  foot)  was  unrolled  and  overlapping  the  A!i-2  sat ting  by 
about  5  inches.  Each  truck  was  about  25  feet  in  fro*  the  side  boundaries, 
headed  twoard  land,  so  that  each  crew  could  apply  resin  to  half  of  each 
strip  of  fiberglass  (each  scrip  had  a  gross  length  of  105  feet)  (Figure 
*'•  5) 

For  the  second  strip  of  glass,  the  bulldozer  again  smoothed  the 
sr.d  surface-  The  windrow  of  sand  left  by  the  bulldozer  adjacent  to 
the  first  strip  of  On-Fast  was  smoothed  out  by  hand  using  shovels  and 
hr cons .  The  second  strip  of  glass  overlapped  the  first  by  about  10 
inches.  The  operation  progressed  in  this  fashion  until  the  hards t and 
was  completed  to  about  100  feet  by  100  feet  net.  (Figure  C.fc) 

A  roadway  from  the  On-Fast  pad  to  Silver  Strand  Boulevard  was 
also  fabricated  using  a  single  strip  of  fiberglass  il.5  feet  vide. 

(Figure  C.7) 

The  sand  adjacent  to  the  On-Fast  had  an  average  in-place  dry  density 
of  99.3  pounds  per  cubic  foot  and  a  moisture  content  of  1.77,  with  very 
little  variation  among  5  sets  of  aeasureaents  by  means  of  a  nuclear 
nois cure-density  meter. 
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Figure  C.2.  Wave  developed  by  trailer  wheels  on  Mo-Mat. 


Figure  C.4.  Back  blading  sand  prior  to  installing  On-Fast. 


Performance.  During  the  cargo  operations,  M52A  truck/ trailers 
combined  with  M127  semi-trailers  were  used  to  haul  containerized  loads. 
Gross  load  was  as  follows  for  each  loaded  mobile  unit: 


Unit 


Weight,  lbs 


M52A  19,456 
H127  14,460 
Container  4,400 
Container  Contents  20.000 


Gross  Load  58,316 


A  4  by  8  mobile  crane  (35  ton  capacity)  weighing  68,500  pounds  was 
operated  across  the  On-Fast  and  stationed  on  the  AM-2  matting.  All 
of  the  above  vehicles  were  brought  in  by  or  exited  by  the  On-Fast 
roadway. 

Vehicle  traffic  over  the  On-Fast  consisted  of  the  following: 


21  March:  12  empty  M52/M127  (each  weighing  33,916  pounds) 

units  crossed  over  the  On- Fast. 

22  March:  8  empty  M52/M127  units  crossed  over  enroute  to 

the  sea. 

8  loaded  M52/M127  (each  weighing  58,316  pounds) 
units  returned  from  sea  and  crossed  over  the 
On-Fast  to  unloading  area. 


1  loaded  M52/M127  (weighing  78,316  pounds)  entered 
from  the  On-Fast  roadway,  circled  on  the  On-Fast 
material  and  exited  via  the  On- Fast  roadway. 

23  March:  3  empty  M52/M127  units  crossed  over  enroute  to 
the  sea. 

8  empty  M52/M127  units  crossed  over  enroute  to 
the  unloading  area. 

8  loaded  M52/M127  (each  weighing  58,316  pounds) 
units  crossed  over  enroute  to  the  shore. 


The  mobile  crane  and  an  unknown  number  of  smaller  vehicles  also 
crossed  over  the  On-Fast  material  at  various  times. 

Some  minor  damage  t?  the  roadway  occurred  when  a  44,800  pourrd 
container  was  brought  in  on  an  M52A/M217  combination  with  a  total 
gross  load  of  78,316  pounds.  This  vehicle  generated  a  bow  wave  in 
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the  ribbon  of  roadway.  The  rear  wheels  overtook  and  ran  over  the  wave 
of  On-Fast  and  cracked  it  transverse  to  the  roadway. 

The  roadway  handled  all  of  the  traffic  even  after  being  damaged 
as  above  noted.  The  last  large  vehicle  out  was  the  35- ton  crane.  The 
roadway  was  not  anchored.  Had  it  been  anchored,  the  bow  wave  would  not 
have  developed. 

Mo  damage  attributable  to  traffic  occurred  on  the  100  foot  by  100 
foot  On-Fast  pad.  It  was  expected  that  some  shearing  action  of  the  On- 
Fast  might  have  occurred  where  the  On-Fast  overlapped  the  AM-2  matting; 
however,  such  was  not  the  case. 

Mo-Mat  was  used  between  the  On- Fast  pad  and  the  temporary  causeway 
and  between  the  AM-2  matting  and  the  fixed  causeway.  The  Mo -Mat  served 
the  purpose  adequately;  however,  the  trucks  also  generated  bow  waves  in 
this  material.  It  cracked  transversely  when  the  vehicle  ran  over  the 

bow  wave. 

The  On-Fast  pad  served  its  purpose  exceptionally  well.  The  roadway 
was  not  intended  to  serve  the  severe  traffic  it  received;  however,  it 
too  held  up  quite  well  and  was  still  serviceable  at  the  close  of 
operations.  The  inconsequential  damage  to  the  roadway  could  have  been 
repaired  and  useable  within  30  minutes  had  a  MSU  and  supply  materials 
been  on  hand  for  this  purpose.  The  roadway  served  an  unexpected  function. 
It  made  it  possible  for  an  ambulance  to  pick  up  an  injured  man  at  the 
pad  site. 

3.  AM-2  Mat 

This  standard  aluminum  airfield  mat  was  installed  on  the  dry  beach 
sand  after  a  minimum  of  back  blading  with  a  tractor.  No  apparent 
damage  resulted  from  driving  and  turning  the  loaded  truck/trailer  (M52/ 
M127)  units  on  the  AM-2  mat  and  no  damage  occurred  as  a  result  of 
positioning  the  35-ton  capacity  mobile  crane  on  the  mat  and  unloading 
the  containers  from  the  trailers. 


D.  ANCILLARY  EQUIPMENT 
1.  Container  Cell 

The  container  cell  (Figure  D.l),  fabricated  from  structural  steel 
angles,  was  provided  to  simulate  the  operations  of  removing  containers 
from  a  containership  cell.  The  cell  stood  26  feet  high  with  inside 
plan  dimensions  of  20'-0"  by  8'-l"  providing  Is  inches  and  1  inch 
clearance  between  a  standard  container  in  the  long  and  short  directions, 
respectively.  Flares  at  the  top  of  the  cell  (Figure  D.2)  provide  about 
6-8  inches  greater  width  as  a  target  for  fitting  a  container  into  the 
cell.  Extensions  were  bolted  atop  the  cell  to  determine  if  they  aided 
the  placement  of  containers  in  the  cell.  The  18-inch  extensions 
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(Figure  D.2)  were  place  along  only  two  sides  of  the  cell  to  allow 
the  spreader  bar  to  swing  into  an  open  corner,  rather  than  dropping 
the  spreader  into  a  limited  opening  at  the  top  of  the  cell.  The  cell 
sat  on  a  steel  beam  base  in  the  tank  deck  of  the  LS7.  The  base,  trfiich 
was  designed  to  distribute  the  container  weight  to  the  ship's  structural 
members,  is  shown  being  installed  in  Figure  D.3.  The  base  was  bolted  to 
clover leafs  on  the  main  deck  by  the  ship's  vehicle  tie-down  gear  as 
shown  in  Figure  D.2. 

Tests.  Three  containers  were  transferred  from  the  cell  to  the  deck 
and  back  again  during  the  harbor  operations.  The  cell  extensions  were 
not  attached  to  the  cell  during  this  operation.  Table  D.l  lists  the 
recorded  times  to  perform  the  sequence  of  operations  for  extracting  a 
container  from  the  cell.  The  times  include  operations  from  when  the 
spreader  is  above  the  cell  until  the  container  is  lifted  clear  of  the 
cell.  The  average  time  to  remove  one  container  was  4  minutes  41  seconds 
in  the  harbor. 

On  16  March  the  three  containers  were  backloaded  into  the  cell, 
this  time  with  the  cell  extensions  in  place.  Average  time  for  back- 
loading  one  container  (container  above  cell  to  spreader  clear  of  the 
cell  was  2  minutes  56  seconds.  The  operational  times  are  listed  in 
Table  D.2.  Figure  D.4  shows  a  container  being  lowered  into  the  cell. 

During  operations  at  sea,  three  containers  were  transferred  from 
the  cell  to  the  LSI  deck  with  the  ceil  extensions  in  place.  Average 
time  to  insert  spreader  and  remove  one  container  was  2  minutes  and  54 
seconds.  Recorded  operational  times  are  given  in  Table  D.l.  In  one 
case  the  spreader  bar  titled  lengthwise  in  the  cell  as  it  was  being 
lowered.  The  cell  was  blocked  from  the  crane  operators  view  by  deck 
loaded  containers  and  the  operator  had  to  depend  upon  signals  from  one 
of  the  riggers  on  the  deck.  Containers  were  not  backloaded  to  the  cell 
at  sea. 

The  container  cell  served  its  intended  function  of  simulating 
cell  operations  on  a  containership.  The  cell  extensions  apparently 
assisted  the  insertion  of  the  spreader  into  the  cell  based  on  the 
shorter  in  and  out  time  when  the  extensions  were  used;  however,  the 
crane  operator  had  gained  considerable  experience  by  this  time.  A  good 
comparison  of  the  performance  of  the  extensions  would  have  been  to 
remove  the  containers  from  the  cell  without  the  extensions  and  under 
similar  conditions;  however,  existing  circumstances  at  sea  did  not 
permit  such  a  test.  The  crane  operator  commented  that  the  cell  exten¬ 
sions  were  a  significant  aid  in  placement  of  the  spreader.  The  tilting 
of  the  spreader  bar  while  lowering  it  in  the  cell  indicated  that  the 
longidutinal  clearance  of  l=s  inches  may  have  been  excessive.  Possibly, 
one  inch  all  around  would  be  better. 

Developing  lightweight  cell  extension  devices  that  can  be  easily 
and  quickly  attached  to  standard  containership  cells  by  one  or  two 
men  appears  to  be  warranted. 
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Container  cell  frame  ready  for  inatallation  on  1ST 


w 


<  t 


Loading  container  into  coll  during  harbor  loading  operation. 
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Figure  D.4.  Three  c one a i no r  *  1  outlet)  into  Che 


Table  D.l.  Summary  of  Times  for  Extraction  of 
Containers  from  the  Cell  (min) 


Container 

No. 

Event 

Harbor  Operations 

H3  H2  HI 

Offshore  Operations 

HI  H2  i!3 

Spreader  over  cell 
to  inside  flares 

3.7 

0.9 

0.9 

0.8 

0.5 

L  .4 

Inside  flares  to 
contact  container 

0.1 

1.0 

0.9 

0.1 

0.2 

0.5 

Engage  twist  locks 

• 

0.1 

• 

o 

0.3 

0.3 

0. 7 

Container  pickup  to 
clear  of  cell 

1.1 

1.7 

1.9 

1.3 

0.9 

,3  ! 

Total  Time 

6.3 

3.7 

4.1 

2.5 

1.9 

4.4 

Table  D.2.  Summary  of  Times  (min)  to  Insert  Containers 
into  the  Cell  (harbor  operations  only) 


Event 

Hi 

ii2  1 

H3 

Container  over  cell 
to  inside  flares 

0.6 

. 

0.8  | 

0.8 

Inside  flares  to 
contact 

1.5 

'  1 

0.9  • 

0.4 

Disengage  twict  locks 

0.1 

0.  l  | 

0.1 

1 

Spreader  clear  of  cell 

0.1 

0.3  j 

0.1 

Total  Time 

2.9 

2.1  | 
_ l 

1.4 

£  C 


2 •  Truck/Trailers 


The  truck/trailer  equipmen.  were  M52A  tractors  with  M127A1  semi¬ 
trailers.  The  M52A  weights  19,456  pounds  and  the  H127A1,  14,460  pounds. 
The  overall  length  of  the  M52/M127  combination  was  about  42  feet.  The 
rated  load  capacity  of  the  trailer  is  36,000  pounds  on  paved  roads  and 
24,000  pounds  cross  country.  These  equipments  performed  satisfactorily 
on  the  causeways,  Mo-Mat  and  on  the  hardstand  areas.  The  44,800-pound 
container  was  transported  without  difficulty.  The  M52/M127  units  with 
24,800-pound  containers  were  driven  on  Mo-Mat  up  the  4  to  17  degree 
beach  slope.  A  wave  developed  in  the  Mo-Mat  but  gave  no  problem  as  the 
wave  flattened  out  at  the  loose  end. 

The  empty  truck/ trailers  were  loaded  over  the  8-section  moored 
causeway  onto  the  3-section  ferry  without  difficulty.  Waves  were  5-6 
feet  high  and  observers  noted  that  the  vehicles’  weight  tended  to 
reduce  the  motions  of  the  causeway  sections.  It  was  the  observer's 
opinion  that  no  difficulty  would  be  encountered  in  driving  the  vehicles 
over  the  causeway  in  7-9  foot  waves.  Backing  and  maneuvering  of  the 
vehicles  on  the  ferries  and  positioning  two  truck/ trailers  side  by  side 
was  accomplished  during  the  tests.  It  was  noted  that  the  protruding 
A6  bolt  heads  on  the  causeway  caused  undue  wear  on  the  vehicle  tires. 

Two  flat  tires  were  attributed  to  projections  on  the  ferries.  The 
vehicles  should  be  driven  only  on  the  pontoon  deck  and  not  on  the 
pontoon  angles. 

3 .  Vacuum  Pads 

A  part  of  the  engineering  tests  was  to  determine  the  feasibility 
of  securing  the  6x15  barge  to  the  ship  with  a  number  of  large  vacuum 
pads.  These  pads  were  to  be  hung  over  the  side  of  the  ship  three  to 
four  feet  above  the  deck  of  the  6x15  barge,  suction  applied  through 
the  pads  to  the  ship's  hull,  and  lines  secured  from  the  pad  to  the 
barge  as  a  means  of  restricting  yaw  and  sway.  Conventional  spring  lines 
were  intended  to  absorb  surge,  since  the  holding  power  of  the  vacuum 
pads  decreases  as  the  angle  of  the  pull  decreases. 

The  pads,  20,000-pound  capacity,  were  obtained  from  the  Thompson 
Vacuum  Company,  Sarasota,  Florida.  Each  pad  was  composed  of  a  steel 
plate,  32  inches  by  46  inches,  with  a  heavy  neopreme  seal  bolted 
around  the  perimeter.  Each  pad  weighed  110  pounds.  The  vacuum  supply 
was  provided  by  a  Ik  horsepower,  115  volt,  single  phase  motor  driving 
a  vacuum  pump  connected  to  a  21  cubic  foot  tank.  A  manifold  connected 
to  the  tank  held  five  control  valves  which  provided  individual  vacuum 
control  to  each  pad. 

The  plan  was  to  use  five  of  the  20,000-pound  capacity  units  to  hold 
the  6x15  barge.  But  on-site  changes  in  operational  procedures  coupled 
with  electrical  problems  associated  with  the  ship's  power  supply  precluded 
testing  the  vacuum  pad  concept.  The  units  are  pictured  in  Figures  D.5 
and  D.6. 


vacuum  pads  intended  for  tieing  barge  to  LST. 


4.  Containership 

The  LST  1191  was  provided  to  carry  the  containers  on  the  deck  and 
to  hold  the  container  cell  in  its  hatch  area.  Plywood  sheets  were 
placed  on  the  deck  under  the  containers  to  distribute  the  container 
weight  and  to  relieve  the  load  concentration  caused  by  the  small  corner 
fittings.  During  the  at-sea  tests  the  ship  dropped  its  18,000-pound 
bow  anchor  and  together  with  the  preset  stern  anchor  held  position  with 
no  apparent  movement  in  surge  or  heave.  The  operation  of  this  ship  was 
satisfactory  for  the  assigned  mission,  however,  its  hull  configuration 
was  not  compatible  with  the  camel  fender  because  of  the  sharp  hull 
curvature  at  the  point  of  contact  with  the  crane  barge.  The  camel 
tended  to  swing  beneath  the  side  of  the  ship  and  was  ineffective  as  a 
fender.  The  smaller  contact  area  between  the  ship  and  the  crane  barge 
produced  a  high  load  on  the  small  3- foot  diameter  rubber  fenders  pro¬ 
vided  by  the  ship  and  made  it  difficult  to  maintain  the  rubber  fenders 
in  position  and  also  caused  fender  failures. 

b.  Ship/Barge  Mooring  Lines 

The  mooring  lines  between  the  ship  and  crane  barge  were  planned  to 
be  standard  spring  and  breast  lines  together  with  bow  and  stern  lines 
from  the  barge  to  the  ship.  The  spring  and  breast  lines  installed  on 
21  March  were  4-inch  and  5-inch  polyethylene  and  no  how/stern  lines  were 
used.  No  camel  fenders  were  available  on  this  date  and  only  the  ship's 
rubber  fenders  were  used.  This  moor/fender  arrangement  proved  inadequate 
for  the  existing  sea  conditions  and  resulted  in  damage  to  the  ship. 

The  tests  were  postponed  until  a  re-configured  moor/fender  system  could 
be  obtained.  On  22  March  the  mooring  sizes  were  increased  Lo  6- inch 
and  8-inch  nylon  and  the  camel  log  fender  was  installed  in  addition  to 
the  ship's  rubber  fenders.  Bow  and  stern  anchors  from  the  crane  barge 
were  also  used.  Figure  D.7  depicts  the  mooring  lines  used  on  22-23 
March.  Because  of  the  ship  curvature  at  the  stern,  the  camel  log  did 
not  held  the  crane  barge  away  from  the  ship.  Being  under  the  ship's 
huii  also  restricted  the  crane  rotation  because  the  counterweights  on 
the  crane  would  contact  the  ship  hull.  No  mooring  line  failures 
occurred  between  the  ship  and  the  crane  barge  on  22-23  March.  However, 
the  lack  of  an  adequate  fender  system  increased  the  possibility  of  more 
extensive  ship  damage  and  resulted  in  termination  of  the  test  on  23  March. 


Top  View  LST 


Figure  D.7.  Mooring  lines. 


E.  ENVIRONMENT/RELATIVE  MOTIONS 
I.  Environmental  Data 

During  the  open  sea  tests,  21-23  March,  measurements  or  observa¬ 
tions  of  various  environmental  factors  were  made  and  recorded.  Ihese 
were: 


(1)  surface  currents  near  the  LST  (speed  and  direction) 

(2)  water  waves  near  the  LST  (height,  period  and  direction) 

(3)  wind 

(4)  weather  elements 

(5)  waves  near  shore 

(6)  surf  zone  characteristics 

(7)  beach  slopes 

(8)  beach  soil  properties 


For  those  factors  which  vary  from  hour  to  hour,  logs  of  the  data  are 
presented  in  Tables  E.l  through  E.6.  The  following  paragraphs  describe 
methods  and  summarize  results. 

Surface  Currents  Near  LST  1191.  The  following  diagram  sursnarizes 
the  surface  current  speed  and  direction  (relative  to  the  heading  o? 

LST  1191)  for  selected  times  during  operations.  Hie  maximum  speed 
observed  during  operations  was  0.28  knot,  as  shown  in  the  log,  Table  E. 1. 


A 


A 


45°  increasing 
to  90°;  0  to  0. 1  kt- 


1400  to  1430: 
0.2  kt;  65° 
increasing 
to  75°. 


21  March 
Operations 
from 

0900  to  1200 


1115  to  1155: 
0.15  to  0.20  kt, 
20°  increasing 
to  30°. 


/|J 


15°  decreasing  to 
0°-  0.15  to  0.20  kt 


22  March 
Container 
transfers  from 
1115  to  1155 
and  from 
1400  to  1430. 


23  March 
Containers 
transfers  from 
1020  to  1100 
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Table  E.l.  Surface  Currents  Hear  LST  1191 


Day 

Hour 

-  Heading 
of  h  A 
LST  1191  * 

a 

Surface  Current 

b.c 

Direction 

Speed6 

0802 

(246) 

260 

BT, 

21  March 

0940 

1044 

(246) 

(246) 

305 

305 

<0.05 

<C.05 

1149 

(246) 

340 

0-10 

0800 

No  datum 

115 

0.10 

0819 

No  datum 

105 

0.07 

0919 

No  datum 

95 

0.11 

22  March 

UJ 

■ 

(257) 

256 

95 

105 

0.14 

0.18 

1305 

255 

115 

0.20 

255 

140 

0.21 

(256) 

155 

0.20 

1023 

255 

60 

0-15 

23  March 

1125 

(250) 

75 

0.20 

1232 

No  datum 

95 

0.15 

Notes: 

A 

Average  values  over  the  upper  10-15  ft  layer. 

^Current  direction  and  LST  heading  are  in  degrees 
clockwise  from  true  North. 

cCurrent  flows  toward  direction  indicated. 

^LST  heading  is  toward  direction  indicated.  Numbers 
in  parentheses  are  estimated. 

eCurrent  speed  is  in  knots. 
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Table  E.2.  Waves  Sear  LST  I 191 


*Uave  direction  and  LST  heading  are  in  degrees  clockwise  frog  true  Korth 
*lST  headings  are  froa  Table  K.3. 


iVfl*' 


it  Analysis 


Wave  Height 


rage  or 
lighest 


=) 


Average  of 
Highest 
Third 
(£c) 


Period  of 
Kaxiaus 
tnergy 
(sec) 


5y  Observation  fros  LST  1191 

Event 

Heading 
of  . 

LST  1191** 

Direction  of  Approach 
of  Swells* 

Doa  inant 
Swell 
(deg) 

Other 

Swell 

(deg) 

245 

264 

None 

Abortive  atteapts  to  soor  crane  barge. 

245 

264 

None 

So  ditto 

No  datua 

None 

Sarge  notion  test  2. 

257  to  255 

274 

NOne 

Transfer  of  containers  fro=  LST  co  ferry: 

barge  aotion  test  3. 

255  to  255 

274 

None 

Transfer  of  containers  £re=  LST  to  ferry; 

barge  aotion  test  4. 

So  dlfja 

No  datua 

None 

Sarge  aotion  test  5- 

256 

254 

None 

Sarge  aotion  test  6. 

255  to  250 

264 

None 

Transfer  of  containers  iron  LST  to  ferry; 

barge  aotion  test  7. 

No  datua 

No  datua 

None 

Sarge  notion  test  5- 

■s.s 


i  .o 
3-2 


3-7 

3.7 

-.5 

5.0 

5-1 


2.5 

2-5 


2.9 

3.5 

3.9 

4.0 


13 

13 


13 

12 

8.5 

8.5 

8.5 


Table  E.3.  Kind  Data* 


•vine  Data 


Aneaoneter  on  North  Island 


Direction 


This  table  is  also  the  prinary  log  or  LST  headings. 

^Aneaooeter  25  ft  above  water. 

^ind  direction  and  LST  heading  are  in  degrees 
clockwise  froa  true  North. 

dLST  heading  is  toward  direcation  indicated. 

eWirtd  blows  frots  direction  indicated. 

C 

*"Wind  speeds  are  in  knots. 


Hour 


(Station 
Pressure) 
(in.  c i  Hg) 


Surface 


Obstruction 


Teoperature 

(°F) 


Visibility 
(stat.  si.) 


to 

Visibility 


0800 

0900 

1000 

LiOU 

1200 


29-95 

29.96 

29-96 

29-95 

29-93 


56 

57 

59 

60 
60 


3 

3 

4 
6 
8 


Haze 

Haze 

Haze 

Haze 

Hone 


100%  cover  at  ! 
90S  cover  at  lj 
Clear 
Clear 

Clear  »f 


0800 

0900 

100-3 

1100 

1200 

1300 

1400 

1500 

1600 


29-99 

30.00 

30.00 

30.00 

29.99 

29,97 

29.95 

29.94 

29-93 


58 
53 
60 
60 
60 
60 
60 

59 
59 


/ 

7 

7 

10 

10 

10 

10 

10 

10 


Hone 

Hone 

Hone 

Hone 

Hone 

Hone 

Hone 

Hone 

Hone 


iOOS  cover  at  ! 
100%  cover  at  i 
90S  cover  at  2, 
60S  cover  at  2, 
30%  cover  at  2, 
20%  cover  at  4j 
70S  cover  of  hi 
60S  cover  of  hi 
30Z  cover  of  hi 


0800 
0900 
1000 
1 100 
1200 
1300 


29.99 

29.99 

30.00 

29.98 

29,95 

29.93 


fl  B 

fl  . 

fl?£Ii©': 

fl;  ■ 

Hone 


3(ft  cover  at  2, 


Hone  Clear 

Hone  Clear 


Hone 

Hone 

Hone 


Clear 

20%  cover  of  hi 
20%  cover  of  hi 


aSec  Table  E.3  for  vi 


nd  data.  There  vas  no  precipitation  during  the  tests. 


esus  keatne r  Data 


Gsstrvction 


Visibility* 


1007.  cover  at  1,100  ft 

93?.  cover  at  1,500  ft 

Clear 

Clear 

Clear 

1002  cover  at  2,009  ft 

100E  cover  at  2,303  ft 

90S  co^er  at  2,300  ft 

60S  cover  at  2,500  ft 

332  cover  at  2,500  and  2C,600  ft 

20S  cover  at  4,000  ft,  531  cover  at  20,003  ft 

70S  cover  of  high  clouds 

60S  cover  of  high  clouds 

30S  cover  of  high  clouds 

302.  cover  at  2,500  ft 

Clear 

Clear 

Clear 

20S  cover  of  high  clouds 
20S  cover  of  high  clouds 


a 

Table  E*5.  Waves  near  Shore 


Day 

Measurement  Interval 
(clock  time) 

Measured  Values  1,000  ft  Offshore*3 

Estimated  (Comput 
for  Breaki 

Most  Probable 
Value  of 
Maximum 
Height** 

(ft) 

Signif 
He  if 
(ft 

From 

To 

Maximum 

Height 

Observed 

(ft) 

Significant 

Height0 

(ft) 

Period  of 
Dominant 
Waves 
(sec) 

22  March 

0900 

092i 

7.0 

5.0 

13.0 

7  i 

1100 

1120 

6.8 

4.3 

12.3 

6i 

1225 

1250 

5.8 

3.9 

11.7 

1 

ft. 

‘ 

1452 

1512 

5.8 

4.4 

11.7 

10.9 

7  i 

23  March 

0900 

0920 

9.9 

5.7 

8.7 

12.5 

8/ 

1100 

1120 

9.5e 

4.8 

9-0 

11.2 

/. 

1300 

1319 

7.2 

4.8 

9.0 

11.1 

7. 

Notes  *  a 

See  Table  E.6  for  other  surf  zone  characteristics 
^Depth  of  water  1,000  ft  offshore  was  20  ft  at  MLLW. 

Significant  height  is  average  height  of  the  highest  third  of  the  waves. 

J 

°This  is  a  computed  most-probable  value  for  the  height  of  the  highest  wave  occurring 
interval  of  the  length  shown  (20  to  25  minutes)  when  the  significant  height  is  as  sh 
M.  S.  Longuet-Higgins,  "On  the  statistical  distribution  of  the  heights  of  sea  waves* 
of  Marine  Research,  Vol.  II,  No.  3  (1952),  pp.  245-266. 

eThe  probability  that  this  value  might  have  been  exceeded  is  5%,  according  to  Longuet 
theory . 


ole  E.d.  Waves  near  Shore 


Estimated  (Computed)  Values 
_ ..  for  Breakers _  _ 


Most  Probable 
Value  of 

Maximum  Significant  Dominant 

Height^  Height0  Period 

(ft)  (ft)  (sec) 


Event 


rd  of  the  waves. 

of  the  highest  wave  occurring  in  a  time 
he  significant  height  is  as  shown.  See 
n  of  the  heights  of  sea  waves,"  Journal 


Beaching  and  unloading  of  first  ferry, 
1225  to  1247. 

Beaching  and  unloading  of  second  ferry, 
1445  to  1505. 


Ferry-causeway  marriage  trails,  1129  to  1300. 


d  is  57,,  according  to  Longuet-Higgins ' 


Day 

Hour 

--- 

Breaker  Type 

Breaker 

Angle 

with 

Shoreline 

(deg) 

Surf 

Zone 

Width 

(ft) 

Number  of 
Lines  of 
Breakers 

Litoral  Current 

Frac  t ion 
Plunging 
(%) 

Fraction 

Spilling 

(%) 

Speed  j  b 

(knots)  j  Direction 

21  Mar 

0600 

90 

10 

0 

250 

2  to  3 

0.3  j  L 

0800 

90 

10 

0 

300 

3  to  4 

0.3  j  L 

1000 

70 

30 

0 

250 

2  to  3 

0.3  |  L 

1200 

30 

70 

0 

250 

2  to  3 

0.4  |  L 

22  Mar 

0600 

80 

20 

0 

250 

2  to  3 

0.3  j  L 

0800 

60 

40 

0 

250 

2  to  3 

0.3  I  L 

1000 

50 

50 

0 

250 

2  to  3 

0.3  i  L 

1200 

20 

80 

0 

250 

2  to  3 

0.3  i  R 

1400 

30 

70 

0 

250 

2  to  3 

0.3  .  R 

23  Mar 

0600 

80 

20 

0 

300 

3  to  4 

0.4  R 

0800 

40 

60 

0 

230 

3  to  4 

0. 1  R 

1000 

15 

85 

0 

275 

3  to  4 

o.i  :  r 

1200 

10 

90 

0 

275 

3  to  4 

0.1  ;  R 

Notes : 


3 

See  Table  E.5  for  breaker  heights  and  periods. 

indicates  the  direction  is  toward  the  left  of  an  observer 
facing  landward.  R  indicates  toward  the  right. 
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As  a  base  for  current  measurements,  an  LCU  (1618)  was  three- point 
moored  bow-on  to  the  predominant  swells  at  a  point  about  800  yards  west 
of  LST  1191,  near  the  centerline  of  boat  lane  5  (see  Figure  4) .  A  pro¬ 
filing  current  meter  (Marine  Advisers  Q15)  was  operated  over  the  side 
by  means  of  a  portable  winch  and  a  short  boom.  This  meter  provides  deck 
r^ad-out  and  in-situ  strip-chart  recording.  Correlation  with  the  tide 
was  facilitated  by  means  of  a  wave  and  tide  gage  (Hydro  Products  521), 
placed  on  the  bottom  about  half  way  between  LCU  1618  and  LST  1191 .  The 
depth  of  water  was  about  52  feet.  This  instrument  was  placed  from  a 
LARC  V.  The  latter  was  also  used  for  making  spot  measurements  of 
current  at  other  points  around  the  LCU  to  investigate  area  variability. 

The  LCU  proved  to  very  satisfactory  as  a  measurements  platform.  A 
three-point  mooring  is  mandatory.  A  smaller  craft  would  be  undesirable 
in  rough  water.  It  is  recommended  that  two,  three-point  moored,  LCUs 
be  used  at  OSDOC  II,  Fort  Story,  where  greater  variability  in  the 
current  is  expected. 

The  LARC  V  was  satisfactory  as  a  workboat.  While  other  small  boats 
could  be  used,  an  advantage  of  the  LARC  V  was  that  it  permitted  trans¬ 
porting  of  people  and  supplies  to  and  from  the  beach.  However,  with 
no  fendering  of  any  kind,  the  LARC  V  could  not  be  brought  alongside  the 
LCU  in  rough  water  without  some  damage. 

The  measuring  equipment  was  furnished  and  operated  by  personnel  of 
the  Coastal  Studies  Institute,  Louisiana  State  University,  Baton  Rouge. 
Financial  support  was  provided  entirely  by  Geography  Programs,  Office 
of  Naval  Research. 


Waves  near  LST  1191.  The  dominant  waves  during  the  tests  were 
swells  of  length  about  450  ft  (on  21  and  22  March)  and  300  ft  (23  March) . 
The  following  diagram  suninarizes  the  height,  period,  and  direction  of  the 
swell  for  selected  times.  Fuller  documentation  is  given  in  Table  E.2. 


height: 

period: 


21  March 

Operations  from  0900 
to  1200 


22  March 

Container  transfers 
from  1  .15  to  1155 
and  from  1400  to  1430 


Max  height: 


ft 


;ec 


Container  transfers 
from  1020  to  1100 
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The  height  and  period  data  were  obtained  from  measurements  with  a 
wave-riding  buoy  (Datawe 11-Laboratory  Waverider) .  The  buoy  was  placed 
in  the  water  from  LCU  1618,  after  the  vessel  was  anchored,  and  was 
tethered  to  the  crown  of  the  bow  anchor  by  means  of  a  light  mooring 
line  about  150  ft  long.  The  buoy  is  a  steel  sphere,  about  28  inches  in 
diameter,  containing  an  accelerometer,  integrating  circuits,  telemetry 
equipment,  and  batteries.  The  buoy-displacement  signal  was  telemetered 
about  3,000  ya.ds  to  the  beach,  where  it  was  recorded  on  both  paper 
strip  chart  and  magnetic  tape.  The  strip-chart  record  provided  directly 
an  estimate  of  the  maximum  height  and  average  period  of  the  swells  (see 
Table  E.2).  Segments  of  the  magnetic-tape  record  were  analyzed  statis¬ 
tically  to  obtain  such  measures  as  the  significant  wave  height  (average 
height  of  the  highest  third  of  the  waves),  as  shown  in  Table  E.2.  This 
analysis  also  yielded  the  graphs  of  power  spectral  density.  Figures  K.l 
through  E.8.  These  graphs  show  that  in  some  instances  there  was  little 
wave  energy  in  the  sea  except  for  the  dominant  swell  (for  example, 

Figures  E.l  and  E.2,  which  pertain  to  periods  of  light  wind  in  the 
forenoon,  show  hardly  more  than  a  "spike"  at  the  frequency  of  the  swell), 
while  in  other  instances  (for  example.  Figure  E.5)  significant  energy  at 
higher  frequencies  has  begun  to  develop  under  the  influence  of  local 
winds. 

The  wave  spectra  of  Figures  E.l  through  E.8  are  useful  as  input 
for  calculations  of  wave-induced  motions  of  a  vessel.  Significant 
energy  in  the  sea  was  generally  confined  tc  a  narrow  range  of  direction. 
Usually  the  swell  was  totally  dominant  and  the  developming  shorter  waves 
traveled  in  roughly  the  same  direction  as  the  swell,  as  indicated  by 
the  wind  data.  Therefore,  the  sea  was  practically  "one-dimensional," 
so  that  representation  by  a  une-dimensional  power  density  spectrum  is 
meaningful. 

The  swell  direction  data  were  obtained  by  observations  from  aboard 
LST  1191  by  an  experienced  Navy  aerographer  attached  to  COMPti  IBOPSS  I'PPAC . 
These  observations  were  the  only  source  of  data  on  wave  direction. 

The  Datawe 11  system  was  furnished  by  the  Pacific  Missile  Range 
Directorate,  Range  Operations  Department,  Oceanographic  and  Geodetic 
Branch,  Point  Mugu,  California,  and  was  operated  by  NCEL  personnel. 

This  system  operated  flawlessly.  It  is  recommended  for  further  use  in 
conjunction  with  measurements  of  wave  direction.  For  a  sea  with  a 
narrow  directional  spread  of  wave  energy,  it  appears  that  visual 
observations  and  aerial  photographs  are  adequate  to  define  the  wave 
direction  relative  to  the  ship.  Otherwise,  more  elaborate  techniques 
are  necessary,  particularly  if  the  relationships  between  waves  and 
vessel  motions  induced  by  waves  are  to  be  studied. 

Wind.  Typically,  the  wind  speed  rose  during  the  morning,  reaching 
a  maximum  shortly  after  noon.  Unless  the  wind  was  light,  the  direction 
was  practically  constant  during  each  series  of  operations.  The  wind 
data  are  summarized  in  rough  fashion  in  the  following  diagram  Fuller 
documentation  appears  in  Table  E.3. 
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Spectral  density  (ft  /He) 


o 

o 


Figure  E.l.  Power  spectral  density,  wave  data  set  no.  1 
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Spectral  density  (ft  /Hz) 


o 

o 


dO.OO  0.20  0.40  0.60  0.80  1.00  1-20 
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Figure  E.2.  Power  spectral  density,  wave  data  set  no.  2 
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Spectral  Density  (ft  /He) 
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Record  length:  1400  sec 
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o 

o 
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o 
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o 
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o 

o 
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Figure  E.4.  Power  spectral  density ,  wave  data  set  no.  4 
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Spectral  Deneity  (ft  /Hr? 


o 

o 

o 


Date:  22  Mer  1972 

Time  fraae:  1456-1524 

Record  length:  1400  sec 


OQ.00  0.20  0.40  0.60  0.80  1.00  1.20 


Frequency  (Hz) 


Figure  E.5.  Power  spectral  density,  wave  data  set  no.  5 
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Spectral  Density  (ft  /Ht) 


o 

o 


Date: 

Tine  frane: 
Record  length: 


0.60  0.80 


23  Mar  1972 
0952-1029 
1400  sec 


1.00  1.20 


Frequency  (Hz) 


Figure  E.6.  Power  spectral  density,  wave  data  no.  6 
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Spectral  Density  (ft  /He) 

0.00  2.00  A. 00  6.00  8.00  10.00  12.00  IA.00  16.00  18.00  20.00 
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Figure 


Date: 

Tiae  fraae: 
Record  length: 


23  Mar  1972 
1030-1100 
1400  sec 


00  0.20  0.40  0.60  0.80  1.00  1.20 
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E.7.  Power  spectral  density,  wave  data  set  no.  7 
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Spectral  Density  (ft  /Hi) 


o 

o 


Date:  23  Mar  1972 

Tiac  fraae:  1242-1312 

Record  length:  1400  sec 
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Figure  E.8.  Power  spectral  density,  wave  data  set  no.  8 
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21  March  22  March  23  March 

Operations  fro*  Container  transfers  Container  transfers 

0900  to  1200  111S  to  1155  and  1400  1020  to  1100 

to  1430 


Wind  data  were  obtained  with  the  anenoneter  on  the  LST  1191  by  the 
aerographer  aboard.  Supplenental  data  were  obtained  fro*  a  portable 
recording  aneaoaeter  Mounted  on  LCU  7618  and  also  fron  the  records  of 
the  Fleet  Weather  Facility,  Worth  Island,  San  Diego,  located  about 
9.00G  yards  away. 

Other  Weather  Elenents.  Weather  data  in  addition  to  wind  were 
obtained  fron  the  records  of  the  Fleet  Weather  Facility,  Worth  Island. 
Table  E.4  suanarizes  these  data. 

Waves  Wear  Shore.  Wave  heights  and  periods  at  a  point  outside  the 
surf  zone  (about  1,000  feet  offshore)  were  obtained  directly  by  aeasure- 
cent.  Fron  die  Measured  values,  the  heights  of  the  doninant  breaking 
waves  were  estinated  by  Means  of  an  enpirical  fornula  involving  the 
measured  heights  and  periods  and  the  bctton  slope. 

Table  E.5  suanarizes  these  data.  A  rough  suanury  for  selected 
tines  is  as  follows: 

Day  Event  Wave  Eavironneat 

22  March  Beaching  of  ferries  Significant  breaker  height, 

7  feet. 

Doninant  period,  12  seconds  - 

23  March  Ferry- causeway  aurriage  Significant  wave  height, 

5  feet. 

Maxinun  observed  wave  height, 
9.5  feet. 

_  Dominant  period,  9  seconds 

Sec*  3.  Le  Mehaute" and  K-  C.  V.  Koh,  "On  Che  breaking  of  waves  arriving 
at  an  angle  to  the  shore,"  Journal  of  Hydraulic  Research,  Vol.  5,  No. I 
(1967),  ?p.  67-88. 
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The  measurements  were  made  with  a  pressure  sensor  (Marine  Advisers 
A2b)  placed  on  the  bottom  in  about  20- foot  water  depth  (MLLW) .  Cable 
was  laid  from  the  pressure  transducer  to  a  strip-chart  recorder  on  the 
beach.  A  LARC  V  was  used  to  install  the  pressure  head  and  lay  the  cable. 
Figure  E.9  shows  the  installation.  The  gage  was  about  100  yards  seaward 
of  the  end  of  the  eight-section  causeway. 

The  pressure  gage  and  cable  can  be  readily  installed  with  a  LARC  V. 
For  measurements  outside  the  surf  zone  where  the  bottom  is  fairly  regular, 
the  method  is  excellent.  For  determining  breaker  heights,  the  method  is 
fair  to  good  if  there  is  no  shoal  between  the  gage  and  the  breaker  zone. 
However,  direct  measurement  of  breakers  is  preferred  if  there  is  a 
significant  shoal. 

Personnel  of  the  liarine  Corps  Development  and  Education  Command, 
Assault  Amphibian  Test  Branch,  Camp  Pendleton,  California,  furnished 
the  instrumentation,  installed  the  system,  and  operated  the  recorder. 

Surf  Zone  Characteristics.  Standard  surf  observations  were  made  by 
personnel  of  BMU-ONE,  Naval  Amphibious  Base,  Coronado,  California. 

Table  E.6  summarizes  these  observations. 

During  the  beachings  of  the  loaded  ferries,  the  breakers  were 
observed  to  be  about  30%  plunging  and  70%  spilling.  The  breakers  were 
parallel  to  the  shoreline. 

Beach  Slopes.  Profiles  of  the  beach  near  the  beaching  point  and 
near  the  eight-section  causeway  were  obtained  by  NCEL  personnel  with  a 
level  and  rod.  These  profiles  are  shown  in  Figure  E.10. 

The  slope  of  the  beach  where  the  trucks  rolled  off  the  first  ferry 
(at  about  1230  hours,  22  March)  was  about  7%.  The  slope  where  the  trucks 
rolled  off  the  second  ferry  (at  about  1500  hours,  22  March)  was  about 
10%.  The  steepest  slope  traversed  by  the  trucks  was  about  30%. 

Beach  Soil  Properities.  Soil  samples  were  obtained  by  NCEL  personnel 
at  points  5  feet  and  45  feet  west  (seaward)  of  the  edge  of  the  On-Fast 
hardstand  pad;  particle  size  analyses  (ASTM  D  422-63)  and  soils  classi¬ 
fications  (ASTM  D  2487-69)  were  performed.  In  addition,  field  (in-place) 
determinations  of  moisture  content  and  density  (ASTM  D  2922-71)  were  made. 
The  results  are  shown  in  Figues  E.ll  and  E.12  (sieve  analyses)  and  in 
the  following: 
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SIEVE  ANALYSIS  HYDROMETER  ANALYSIS 


Measurements  were  also  made  by  NCEL  personnel  with  a  standard  Army 
penetrometer  (cone  ingle  30°,  diameter  at  base  of  cone  2.03  cm,  shaft 
diameter  1.59  cm,  shaft  length  18  inches).  Measurements  were  made  at 
the  top  of  the  berm  near  the  edge  of  the  On-Fast  pad  and  near  the  shore¬ 
line  when  the  tide  elevation  was  2.8  ft  and  falling.  Two  readings  were 
made  at  each  location.  The  penetrometer  readings  (psi,  maximum)  were 
as  follows: 


Penetrometer  Readings  (psi) 


Location 

Interval  (in) 

First 

Reading 

Second 

Reading 

Average 

Edge  of  On-Fast 

0  to  3 

75 

80 

78 

3  to  6 

160 

200 

180 

Shoreline 

0  to  3 

35 

50 

42 

3  to  6 

140 

170 

155 

2.  Barge  and  Ship  Motion 

The  roll,  pitch,  heave  and  surge  of  the  crane  barge  and  the  vertical 
acceleration  at  a  station  aboard  the  LST  were  measured  by  a  portable 
ship  motion  data  acquistion  system  developed  at  the  Naval  Ship  Research 
and  Development  Center.  The  data  acquisition  system  is  compactly  housed 
in  two  suitcase  sized  aluminum  cases  (Figure  E.13).  Auxiliary  gear  such 
as  cable,  portable  voice  recorder,  a  C-clamp  mounted  accelerometer  and 
a  small  battery  powered  oscilloscope  are  carried  in  three  smaller  cases. 

The  data  acquisition  system  obtains  data  on  roll  and  pitch  angle, 
local  heave  acceleration  and  the  acceleration  at  a  remote  station.  A 
vertical  gyroscope  measures  angular  displacement  about  the  roll  and 
pitch  axes.  True  heave  acceleration  is  measured  by  an  accelerometer 
mounted  on  the  internal  stable  platform  of  the  gyroscope.  A  second 
accelerometer,  mounted  on  a  C-clamp  and  connected  by  cable  to  the 
recorder,  can  be  placed  at  any  point  of  interest.  Mounted  upright  it 
will  measure  vertical  acceleration;  whereas,  if  it  is  rotated  90°, 
transverse  or  longitudinal  accelerations  ir  the  horizontal  plane  can 
be  measured.  Depending  on  the  choice  of  i ■•nsitivity,  both  high  g  impact 
and  low  g  slowly  varying  accelerations  can  ,;e  measured  with  this 
accelerometer.  All  data  is  recorded  on  a  y-rsrtabie  four  channel  FM 
cassette  tape  recorder.  Power  for  the  system  is  supplied  by  recharage- 
abie  24-V  batteries  built  into  the  tape  recorder  package,  or  it  can  be 
provided  by  any  easily  available  source,  e.  g.,  two  12-V  automotive 
batteries  wired  in  series. 

Tests.  Barge  motion  data  were  obtained  during  the  three  days  of 
testing  at  sea.  The  instrumentation  packages  containing  the  stabilized 
gyroscope  and  recorder  were  placed  atop  a  deck  house  at  a  station  63.2 
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feet  forward  of  die  stern  of  the  crane.  This  location  was  chosen  since 
it  was  near  die  CG  of  the  barge,  accessible  and  out  of  the  way  of 
personnel  working  aboard  the  barge.  The  remote  accelerate  ter  was  Mounted 
to  a  grill,  one  foot  above  the  wain  deck,  of  the  LST  at  a  location  22 
feet  from  the  stern.  A  200 -foot  long  electrical  cable,  tied  off  to 
cleats  aboard  the  LST  and  the  crane  barge  with  sufficient  slack  between 
tie  points,  connected  this  acceleroweter  to  the  signal  conditioning  and 
tape  recorder  packages  atop  the  crane  deck  house.  For  the  last  test  on 
22  March  and  throughout  the  last  day  of  testing,  the  remote  accelero¬ 
meter  was  attached  to  the  crane  deck  house  at  a  location  immediately 
below  the  data  acquisition  system  and  was  positioned  to  Measure  the 
surge  acceleration  of  the  barge. 

Results  and  Discussions.  The  instrumentation  worked  well  during 
the  three  days  of  testing  at  sea.  A  total  of  nine  data  runs  were  made, 
seven  of  irfiich  were  later  analyzed.  These  seven  tests  are  summarized 
in  Table  E.7.  The  second  colurni  in  this  table  indicates  which  wave 
!  data  set  (wave  data  arc  presented  and  discussed  elsewhere  in  this 

report)  corresponds  in  tine  to  the  vessel  notion  tests  listed  in  colusn 
■  1.  The  date  and  time  of  each  test  and  the  angle  of  approach  of  incident 

f  swell  with  respect  to  the  stern  of  the  barge  are  found  in  columns  3  and  4 

I  (respectively) . 


Table  E.7.  Summary  of  Barge/LST  Motion  Tests 


Vessel  Motion 
Test 

Corresponding 
Wave  Data  Set* 

Date/Time 

Angle  of  Wave 
Incidence** 

l 

l 

3-21/0946-1045 

25° 

s' 

2 

2 

3-22/0845-0931 

25° 

■ 

3 

3 

3-22/1114-1156 

25° 

4 

5 

3-22/1454-1524 

25° 

5 

6 

3-23/0951-1029 

15° 

6 

7 

3-23/1031-1102 

16° 

7 

8 

3-23/1242-1312 

180° 

See  Figures  E.l  through  E.8. 
* 

Barge  stern  -  port  side 


Each  analog  record  of  barge  and  LST  motion  was  digitized,  and  the 
resulting  time  series  data  analyzed  to  produce  a  graph  of  the  spectral 
density  function.4  Four  of  these  graphs,  from  motion  test  number  4,  are 

* 

All  motion  data  analysis  was  performed  by  personnel  o:  the  Naval  Ship 
Research  and  Development  Center  at  Bethesda,  Maryland. 
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shown  in  Figures  E.14  through  E.17.  Each  ot  the  curves  is  sharply  peaked 
at  a  frequency  of  about  0.47  rad/sec  (13.3  second  period)  which  is  close 
to  the  frequency  of  the  peak  in  the  wave  spectrum  (Figure  E.5  for  Wave 
Data  Set  No.  5).  The  secondary  peaks  in  Figure  E.16  for  the  roll  spectrum 
are  less  obviously  explained.  The  barge  crane  does,  however,  have  a 
natural  roll  period  around  five  seconds,  and  the  wave  spectrum  exhibits 
appreciable  energy  density  between  two  and  five  seconds  (which  reflects 
the  presence  of  locally  wind  generated  waves),  and  this  coincidence 
could  conceivably  explain  the  higher  frequency  coupling  noted  in  the 
roll  spectrua. 

Table  E.8  suaaarizes  the  results  of  the  spectral  analysis  of  the 
barge  and  LST  aotion  data.  For  each  action  the  significant  heave, 
surge,  roll  and  pitch  of  the  barge  an!  the  significant  vertical  displace- 
aent  of  the  station  aboard  the  LST  ar :  presented.  Generally,  the  results 
vary  little  froa  test-to-test  which  is  reflective  of  the  coaparatively 
constant  swell  conditions  encountered  during  the  Coronado  tests. 

However,  the  average  swell  period  did  decrease  somewhat  on  the  third 
day,  and  this  fact  is  reflected  in  the  larger  values  recorded  for  barge 
pitch  and  roll. 

One  of  the  objectives  of  obtaining  wave  and  aotion  data  at  Coronado 
was  to  coapare  this  data  with  analytical  predictions  made  with  a  relative 
ship  raotion  aatheaatical  aodel.  The  aodel,  which  is  based  on  strip 
theory  and  which  considers  neither  interaction  between  ships  nor  the 
shallow  water  effects  on  ship  added-aass  and  daaping,  was  used  to 
generate  estimates  of  the  response  amplitude  operators  (RAO's)  for  the 
absolute  aotion  of  both  the  barge  crane  and  the  LST.  Table  E.9  contains 
an  abbreviated  listing  of  vessel  specifications  inputed  into  the 
analytical  aodel. 


Table  E.8.  Significant  Barge  and  LST  Motion 
Double  Amplitudes* 


Vessel 
Motion  Test 

Barge  Heave 
(ft) 

Barge  Surge 
(ft) 

3arge  Roll 
(deg) 

Barge  Pitch 
(deg) 

LST  Vertical 
Displacement 
(ft) 

1 

1.79 

— 

0.60 

1.11 

1.98 

2 

1-83 

— 

1.06 

1.98 

3 

1-57 

— 

0.66 

1.05 

1.90 

4 

1.76 

3.57 

0.62 

0.97 

— 

5 

1.87 

3.37 

0.93 

1.43 

— 

6 

2.00 

3.58 

1.18 

1.46 

— 

7 

2.24 

1.07 

1.37 

— 

☆ 

Computed  from  power  density  spectra. 

D.  A.  Davis  and  H.  S.  Zwibel,  NCEL  Technical  Note  N-1183:  "The  relative 
motion  between  ships  in  random  head  seas,"  Port  Hueneae,  California, 

Sep  1971. 


Figure  £.13.  NSRDC  ship  motion  date  acquisition  system. 


Spectra 


Figure  E.15.  Typical  barge  surge  spectrua  (Test  4). 
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Frequency  * (rad/sec) 

Figure  E.  16-  Typical  barge  roll  spec true  (Test  4). 
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Spectral  Density  (dpg  /ty 


Table  E.9.  Vessel  Specifications  Used 
in  Analysis 


Vessel 

Length 

Overall 

Beam 

Mean  Draft 

Displacement 

(ft) 

(ft) 

(ft) 

(LT) 

YD- 193 

140.0 

70.0 

5.6 

1550 

LST 

522.0 

69.2 

11.6 

5880 

The  predicted  RAO's  appear  as  solid  curves  in  Figures  E.18  through 
E.33.  The  vertical  dotted  lines  drawn  at  0.42  and  0.90  rad/sec  deline-. te 
the  frequency  band  within  which  appreciable  energy  exists  in  the 
measured  motion  and  wave  spectra.  The  experimental  response  amplitude 
operators  plotted  as  points  in  Figures  E.18  through  E.33  were  determined 
in  the  usual  manner,  that  is,  by  taking  the  square  root  of  the  quotient 
of  the  motion  spectral  ordinate  and  wave  spectral  ordinate  at  identical 
values  of  frequency,  id. 

Considering  the  ideal*  wave  conditions  prevailing  throughout  the 
tests,  enough  discrepancy  exists  between  the  experimental  results  and 
those  predicted  by  the  model  that  some  comment  is  warranted.  It  should 
be  noted,  for  example,  that  the  ship  motion  data  acquisition  system  was 
originally  designed  to  measure  high  g  accelerations  and  angular  deflect- 
tions  expected  aboard  landing  craft  and  other  small  vessels.  Its  use 
aboard  the  much  larger  crane  barge  and  LST  resulted  in  recording  of  data 
levels  approaching  the  limits  of  system  sensitivity.  Assuming,  however, 
no  appreciable  data  distortion  due  to  low  signal  level,  other  explanations 
can  be  tendered  to  explain  differences  in  theory  and  experiment,  to  wit: 

a.  The  barge  pitch  and  heave  experimental  RAO's  are  depressed 
from  the  theoretical  curve  due  to  the  sheltering  effect  of  the  LST.  The 
theory  does  not  presently  consider  ship  interaction. 

b.  The  experimental  barge  surge  RAO's  for  those  tests  wherein 
the  barge  was  moored  (Tests  1-6)  are  greater  than  those  predicted  by 
theory  because  the  mooring  tended  to  "tune"  the  natural  surge  period 
closer  to  the  period  band  of  significant  wave  energy.  No  moorings  were 
considered  in  the  analytical  estimates. 

c.  The  measured  barge  roll  spectra  for  Tests  3  and  6  were 
influenced  by  a  non-stationarity  in  the  data  due  to  the  low  period  list 
induced  by  crane  rotation  during  container  unloading.  Sheltering  could 
also  have  had  an  effect  on  the  results  for  Tests  1-6. 


Ideal  is  defined  as  steady,  highly  unidirectional  narrow  banded  swell 
which  was  readily  measureable  with  the  Datawell  buoy. 


d.  The  experimental  results  for  Test  7,  wherein  an  attempt 
was  made  to  head  the  barge  crane  into  the  oncoming  swell,  are  suspect 
since  considerable  roll  was  recorded  (see  Figure  E.32).  Theoretically 
no  roll  should  be  present  in  a  true  head  sea.  Furthermore,  the  large 
discrepancy  in  the  results  for  barge  surge  (experimental  motion  lower 
than  theoretical  motion)  is  likely  due  to  the  restraint  imposed  by  the 
towline  connecting  the  barge  and  tug. 

e.  Since  deep  water  added  mass  and  damping  coefficients 
were  used  in  predicting  the  LST  motion  (Figure  E. 33); the  actual  motion, 
lower  than  that  predicted  by  theory,  is  due  to  shoal  water  effects  on 
these  hydrodynamic  properties.  The  smaller  draft  crane  barge  would  be 
affected  to  a  lesser  degree. 

Findings  and  Conclusions. 

1.  Instrumentation  for  measuring  crane  barge  and  LST  motion 
appears  to  have  worked  well.  Recorded  motions,  however,  approached  the 
limits  of  instrumentation  sensitivity. 

2.  Analytical  predictions  for  crane  barge  heave  and  surge 
agree  reasonably  well  with  measured  data,  but  considerable  discrepancy 
exists  between  measured  and  predicted  roll  and  pitch. 

3.  Besides  measurement  inaccuracies,  discrepancies  between 
theory  and  experiment  could  be  caused  by  ship  hydrodynamic  interaction, 
ship-to-ship  moorings  forces  and  shoal  water  effects  on  vessed  added- 
mass  and  damping;  all  cf  which  are  factors  not  presently  considered  in 
the  theory. 

Reconmendations ■ 

1.  Instrumentation  for  measuring  motions  aboard  large  vessels 
and  platforms  should  be  capable  of  accurately  measuring  low  angular  dis¬ 
placements  (0-2  degrees)  and  linear  accelerations  (0  -  0.02  g's). 

2.  Since  accurate  data  on  wave  height  and  period  and  the 
directional  properties  of  the  sea  are  mandatory  for  valid  comparison 
of  experimental  and  theoretical  results,  every  effort  should  be  made 
to  obtain  this  information. 

3.  Pendulation  and  Lifting  Measurements 

An  instrumentation  package  was  installed  at  the  center  of  the 
spreader  bar  for  the  purpose  of  measuring  pendulation  during  load 
transfers  from  the  LST  to  the  causeway.  The  package  consisted  of  three 
accelerometers  connected  by  cable  to  a  battery/transmitter  unit.  Rk> 
of  the  accelerometers  measured  components  of  acceleration  in  the  plane 


In  practice  it  is  extremely  difficult  to  precisely  maintain  the  heading 
of  a  vessel  for  the  minimum  time  period  required  for  data  taking  (about 
20  minutes) . 
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of  the  spreader  bar;  the  third  measured  accelerations  normal  to  the 
spreader  bar.  Variations  in  lifting  line  length  were  measured  by  a 
device  mounted  to  the  auxiliary  block  of  the  crane.  The  device  was 
comprised  of  a  grooved  wheel  connected  by  a  shaft  to  a  linear  potentio¬ 
meter.  By  spring  loading  the  grooved  wheel,  positive  contact  between 
it  and  one  of  the  four  lifting  lines  was  maintained  throughout  the 
tests.  A  data  transmission  and  power  cable  connected  the  line  potentio¬ 
meter  to  the  recharageable  battery  package  mounted  at  one  end  of  the 
spreader  bar.  A  small  FM  transmitter,  attached  to  the  battery  package, 
transmitted  all  four  channels  of  data  to  the  instrument  trailer  parked 
at  Green  beach. 

Tests  Conducted.  Load  acceleration  and  changes  in  the  lifting  line 
length  were  measured  and  recorded  for  all  containers  transferred  at  sea. 
Generally,  the  instrumentation  worked  well,  the  major  problem  was  a 
weak  signal  received  during  the  first  two  container  lifts  made  on  22 
March  (containers  A-l  and  A-2) .  A  planned  pendulation  test  -  with  no 
tagline  restraint  -  was  not  conducted  since  it  was  concluded  by  the 
crane  superintendent,  crane  operator  and  experimental  investigators 
that  this  test  would  be  unduly  hazardous  to  personnel  and  equipment. 

Test  Results.  It  was  readily  apparent  to  observers  that  load 
pendulation  was  not  a  serious  problem  during  these  tests.  Pendulation 
control  was  due  largely  to  the  skill  of  the  crane  operator  and  person¬ 
nel  manning  the  spreader  bar  taglines.  In  one  instance,  shortly  after 
container  A-2  was  lifted  from  the  deck  of  the  LST,  positive  tagline 
control  was  lost,  and  the  container  did  exhibit  an  appreciable  amplitude 
of  oscillation  (8  -  10  feet).  Control  was  re-established,  however,  and 
the  transfer  was  completed  without  further  incident.  Unfortunately, 
reliable  data  on  the  A-2  lift  was  not  obtained  due  to  a  weakly  received 
signal.  Although  acceleration  data  was  recorded  for  all  but  the  first 
two  container  transfers,  only  motion  due  to  the  oscillation  of  the 
barge  could  be  deduced  from  the  records;  hence  no  attempt  has  been  made 
to  process  and  present  data  from  the  pendulation  experiment  in  this 
report. 

Recommendat ion .  Pendulation  is  recognized  as  a  potentially  serious 
problem  for  cranes  having  long  load  suspension  lines;  however,  pendula¬ 
tion  measurements  should  be  attempted  only  if  the  container  transfer 
system  employed  is  suspected  of  having  marginal  anti-pendulation 
capability. 
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Figure  E.18.  Barge  heave  RAO  for  tests  1-4. 
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Figure  E.2C.  Barge  roll  RAO  for  tests  1-4. 
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Figure  E.21.  Barge  surge  RAO  for  test  4. 
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Figure  E.22.  Barge  heave  RAO  for  test  5. 
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Figure  E.23.  Barge  surge  RAO  for  test  5. 


107 


RAO  (deg/ft)  RAO  (d«g/ft) 


.8  1.2  l 

u-'Crad/sec) 


Figure  E.28.  Barge  pitch  RAO  for  test  6 
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1.  Findings 

The  operational  reports  node  by  the  COKPHIBPAC  evaluators  are 
contained  in  Appendix  H.2  (operational  data  sheets  have  been  moved) . 

KCEL  evaluators  tentatively  agree  with  the  operational  findings  of 
these  evaluators  but  add  die  following  related  comments: 

a.  "The  need  for  development  of  a  new  systea/'  is  concurred 
in  and  has  been  underway  by  die  NAVFAC/HCEL  Project  ELF  (Expeditionary 
Logistics  Facility)  for  several  years  and  the  data  support  studies  have 
been  completed. 

b.  The  limitation  laid  on  by  "sea  state  should  not  exceed  sea 
state  of  3-foot  with  a  maximum  of  4-foot  for  successful  off  loading 
operations"  does  not  appear  to  exceed  the  operational  limitations  of 
the  equipments  used  in  these  tests.  The  operators  conducting  tests 

on  22  and  23  March  were  able  to  sove  12-ton  containers  in  seas  exceeding 
those  described  as  limiting,  using  some  equipments  (crane,  front  lift 
loader)  which  are  being  studied  for  improvement  or  replacement.  One 
important  factor  which  must  also  be  considered  besides  the  swell  height 
is  the  swell  period  and  sea  spectrum  relative  to  the  crane  barge  length/ 
displacement.  Some  equipments  are  expected  to  be  capable  of  operation 
in  much  larger  wave/swell  than  those  encountered  during  the  tests. 

c.  "The  limitation  of  the  causeway  ferry  to  end  connect  to 
the  eight  section  causeway  pier  in  surf/swells  exceeding  7  feet”  is 
concurred  in  by  KCEL  and  indicates  an  area  requiring  a  development 
effort.  It  must  be  remembered  that  this  operation  is  an  alternate  to 
the  primary  concept  of  direct  beaching/unloading  which  requires  no  end 
connecting  procedure  in  the  surf.  This  direct  beaching  operation  appears 
more  capable  than  that  of  existing  landing  craft  of  LST/causeway 
operation. 

d.  It  is  concurred  in  that  the  time  phase  of  the  container 
operation  would  follow  after  the  assault  phase.  The  indicated  additional 
shipping  required  for  the  assets  points  out  an  area  needing  RAO  study. 

This  will  be  studied  in  detail  in  Project  ELF.  However,  the  time  phase 
for  container  operation  in  ELF  is  being  examined  for  needs  arising  as 
early  as  D-i-S  to  0  4- IS.  Consideration  is  being  given  to  the  capability 
contained  in  the  assault  phase  equipments  (4  to  12  sections  of  causeway, 
landing  craft,  helicopters)  which  could  be  utilized  during  the  assault 
phase  or  immediately  after. 

e.  Staging  area  requirements  for  storage  of  large  numbers 

of  containers  is  being  considered  in  ELF  as  well  as  the  associated  road 
surfacing.  NCKL  concurs  with  this  operational  observation. 

f.  The  suggestions  made  by  the  operational  evaluators  relative 
to  "containerized  ship  with  crane  aboard"  and  "an  integral  part  of  the 
system  containerized  ship,  crane,  and  the  conveyance  to  move  the  containers 
ashore"  is  concurred  in  by  NCEL.  These  capabilities  are  planned  and 
scheduled  in  0SD0C  II  in  October  1972. 
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It  is  die  opinion  of  the  HCEL  evaluators  that: 

1.  The  causeway  shuttle  concept  performed  its  assigned  shuttle/ 
beaching  mission  in  swell/waves  exceeding  the  original  estimated  capa¬ 
bilities  noting  that  this  was  an  engineering  test  and  that  requirements 
for  increased  productivity  of  the  system  would  result  in  system  changes, 
the  ability  to  cad  connect  the  causeway  ferry  to  the  moored  eight  section 
pier  appears  limited.  The  connection  was  made  in  smaller  waves  prior  to 
beginning  the  operation  on  23  March.  During  the  test,  the  ends  of  the 
two  units  were  brought  together  in  the  7-9  foot  swells  and  held  in  line 
for  about  20  minutes.  It  appears  that  a  modification  to  die  system  or 
procedures  should  be  made  to  permit  end  connection  in  this  sea  condition. 
The  6x15  barge  operated  satisfactorily  but  should  be  increased  in  width 
by  at  least  one  additional  pontoon,  string  to  provide  additional  space 
for  the  front  lift  loader. 

2.  The  concept  of  a  floating  crane  to  unload  containers  in 
the  open  sea  appears  both  feasible  and  practical.  Hie  direction  for 
U£3  for  making  all  aspects  of  this  concept  practical  will  certainly 
include  "availability  of  the  crane  at  die  objective  area."  the  100- toe 
Kavy  YD  crane  barge  performed  satisfactorily.  However,  the  crane  opera¬ 
tor  has  had  about  60  years  experience.  The  damage  occurring  between  the 
crane  barge  and  the  LST  was  aggravated  by  the  swell  height  (up  to  5.6 
feet)  and  period  (8-12  sec)  but  was  prinarily  caused  by  inadequate 
fender ing/nooring  systems. 

3.  The  floating  crane  was  capable  of  lifting  containers  from 
the  cell  in  the  ship.  Some  basic  criteria  for  development  of  a  better 
crane  are  listed  in  section  3.1. 

6.  Have  data  was  obtained  at  the  ship  and  beach  locations. 

5.  Current  data  was  obtained  at  the  ship  area. 

6.  Motion  data  on  die  crane  barge  was  recorded  during  the 
operation.  Instrumentation  employed  for  measuring  platform  motions 
operated  satisfactorily-  However,  it  should  emphasized  that  every 
effort  be  made  to  obtain  accurate  data  on  wave  height,  period  ard  the 
directional  properties  of  the  sea  to  provide  valid  comparision  of 
experimental  and  theoretical  results. 

7.  Acceleration  measurements  were  recorded  using  the 
instruments  installed  on  the  spreader  bar. 

S.  The  M52/M127  units  performed  all  die  required  operation-; 
of  transport  during  the  engineering  tests.  The  A6  bolts,  cleats,  and 
other  projections  on  die  ferries  cause  damage  to  the  vehicle's  tires. 

The  vehicles  should  drive  on  the  pontoon  decks  only  and  avoid  the 
pontoon  angles  with  their  protruding  A6  bolt  heads. 

9.  The  On-Fast  material  supported  the  truck/container  traffic 
with  resulting  minor  damage  which  did  not  interfere  with  the  operation. 

10.  The  Mo-Mat  performed  satisfactorily  and  was  easily 
installed  at  the  beach  end  of  the  causeway  for  truck  traffic. 

11.  Tests  on  the  vacuum  pads  were  inconclusive. 
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12.  Rubber  fenders  on  the  6x15  barge  appear  to  function 
properly,  but  were  not  compatible  with  the  large  ribs  on  the  crane 
barge.  No  apparent  damage  was  observed  between  the  6x15  barge  and  the 
crane  barge. 

13.  The  power  tagline  was  not  entirely  successful  due  to 
faulty  equipment,  but  did  provide  assistance  to  the  tagline  crew, 
steadied  the  container  in  the  wind  and  provided  a  dampening  effect  on 
pendulation.  The  power  tagline  could  be  improved  as  detailed  in 
Section  B.2. 

14.  The  spreader  bar  operation  could  be  improved  by  modifying 
it  as  described  in  Section  B.3. 

2.  Discussion 

As  planned  for  these  tests,  productivity  was  not  a  test  goal  and 
as  shown  in  Table  A. 3,  the  total  time  to  move  4  containers  was  about 
110  minutes.  However,  of  this  total  time,  65  minutes  was  delay  time 
waiting  for  the  ferry  to  shuttle-  This  delay  can  be  eliminated  by 
increasing  the  length  of  the  ferries  (more  containers  loaded)  or  by 
increasing  the  number  of  ferries. 

Use  of  a  crane  barge  similar  to  the  100-ton  capacity  YD-193  is  not 
planned  in  the  final  NCEL  concept  because  of  its  obvious  limitations, 
e.  g.,  mobility  problems,  small  barge  displacement  which  tends  to 
produce  large  barge  motions  in  increasing  sea  swell  heights  and  periods, 
and  lower  than  desired  boom- line  speeds.  However,  the  unexpected 
relative  success  of  this  crane  barge  to  move  12- ton  containers  in  the 
sea  conditions  existing  at  the  Coronado  tests  indicated  that  in  the 
absence  of  a  better  system,  this  type  YD  barge  crane  has  a  significant 
capability  to  be  exploited. 

The  vacuum  pads  were  proposed  as  a  method  to  secure  the  pontoon 
barge  or  other  craft  to  the  container ship  (breast  lines)  where  a  large 
variation  in  deck  height  exists.  This  large  difference  in  deck  levels 
creates  a  problem  in  tying  a  craft  with  lines  so  that  it  does  not 
separate  from  the  ship  during  cargo  transfer.  The  vacuum  pads  being 
secured  slightly  above  the  deck  level  of  the  barge  should  provide  a 
positive  breast  line  operation.  Because  the  vacuum  pads  lose  holding 
capacity  as  the  load  angle  varies  from  the  perpendicular  to  the  pad, 
the  lines  were  planned  to  be  secured  to  a  slide  line  on  the  pontoon 
barge.  Use  of  the  slide  would  provide  continuous  tension  between  the. 
ship  and  barge  but  allows  the  barge  to  surge  without  loading  the  pads. 
Spring  lines  would  be  required  to  resist  surge. 

It  was  observed  that  the  crewman  handling  the  taglines  could  not 
be  expected  to  signal  the  crane  operator.  A  separate  signalman  is 
required  making  a  minimum  of  a  5-man  crew  on  each  platform.  Also 
observed  was  the  necessity  for  extra  long  hand  taglines  to  facilitate 
passing/controlling  the  container  from  the  LST  deck  to  the  crane  barge 
deck  to  the  6x15  barge  deck.  And  in  conjunction  with  this  operation, 
there  was  a  lack  of  bitts/cleats  in  strategic  positions  to  permit 
ready  hand  tagline  operations  by  the  crewman. 
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G.  RECOMMENDATIONS 

It  is  recommended  that  the  floating  crane/causeway  ferry  shuttle 
concept  be  further  evaluated  at  OSDOC  II,  Fort  Story. 

Specifically  positioned  cleats  should  be  provided  on  the  6x15 
barge,  ship  and  crane  barge  for  use  with  the  hand  taglines. 

A  five  man  crew  (one  man  for  each  of  four  taglines  and  one  signal 
man)  should  be  provided  on  each  platform  to  handle  the  containers. 

The  front  lift  loader  should  have  a  top  lift  spreader  bar  which  is 
mechanically  powered  for  side  movement  under  load. 

The  fender/moor  systems  between  the  ship/crane  barge /plat form 
barge  should  be  examined  carefully  relative  to  the  physical  compatibility 
of  the  equipments. 
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Appendix  HI 
OPERATIONAL  SCHEDULE 

‘P'ttiaiutuuuf 

\  7/C#di  1972 


ENGINEERING  TESTS 

CORONADO.  CALIFORNIA 


J 


NAVAL  CIVIL  EN6INEERIN6  LABORATORY 

MIT  RflNiai,  CltlFIIIII  Ilt41 


23  Feb  1972 


BACKGROUND 

The  Department  of  the  Army  conducted  an  Offshore  Discharge  of 
Containership  (OSDOC  I)  exercise  in  1970  to  demonstrate  the  capabilities 
and  problems  associated  with  the  unloading  of  a  self-sustained  container- 
ship  (i.  e.,  a  ship  with  a  permanent  crane  aboard)  in  the  open  sea.  The 
Navy  provided  some  technical  observers  for  this  operation  which  occurred 
off  the  coast  of  Fort  Story,  Virginia  in  December  1970.  A  report1  of 
this  operation  has  been  made. 

As  a  follow-on  to  OSDOC  I,  the  Army  planned  to  conduct  a  further 
operational  evaluation  (OSDOC  II)  of  the  offshore  discharge  of  a  non¬ 
self-sustaining  containership  (i.  e.,  no  permanent  crane  aboard)  during 
October  1972  and  accepted  the  Navy's  proposal  of  assistance  and  partic¬ 
ipation  in  this  exercise.  The  intent  of  the  exercise  is  to  use  exist¬ 
ing  military  or  commercial  equipments  to  discharge  containers  ship  to 
shore  and  from  an  analysis  of  the  results  to  provide  direction  to  future 
research  and  development  efforts. 

Authorization^  for  the  Navy  to  participate  in  OSDOC  II  was  made 
by  the  Chief  of  Naval  Operations  and  an  Evaluation  Planning  Committee, 
Table  1,  was  established.  The  Committee  coordinated  and  developed  the 
OSDOC  II  test  objectives,  enclosure  (l). 

The  Naval  Civil  Engineering  Laboratory  (NCEL)  was  designated  as 
the  lead  Navy  laboratory  with  responsibility  in  planning,  pre-testing, 
and  evaluating  the  floating  crane/causeway  ferry/beach  components  of 
the  Navy's  test  objectives  for  OSDOC  II.  NCEL  proposed  to  offload  8'x 
8'  x  20'  containers  from  a  non-self-sustaining  containership  using  a 
floating  crane,  transfer  the  containers  to  shore  on  truck/trailers  via 
4-section  pontoon  causeway  ferries  and  roll  off  the  truck/trailers  by 
fork  truck  (or  crane)  and  unstuff  the  container  contents  by  fork  truck. 

Some  primary  problem  areas  encountered  in  OSDOC  I  were  (1)  the 
relative  motions  between  the  landing  craft  and  crane/container,  (2) 
alignment  and  placement  of  the  container  onto  the  trailer  in  the  landing 
craft,  (3)  a  sand  bar  at  the  landing  site  which  restricted  landing  craft 
operation,  and  (4)  removal  of  the  container/trailer  from  the  landing 
craft  at  the  beach. 

*Army/Navy  Test  of  Off-Shore  Discharge  of  Containership,  5-9  December 
1970  by  M.  E.  Essoglou,  NAVFAC . 

2CN0  ltr  OP-404F/kss  Ser  804P404  of  27  Sep  1971. 
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These  problem  areas  were  to  be  alleviated  or  eliminated  by  the 
following  features  of  the  NCEL  concept,  i.  e.,  (1)  the  container  is 
placed  onto  a  large  pontoon  barge  by  the  crane  to  eliminate  the 
restricted  area  of  the  landing  craft,  (2)  the  container  is  placed  on  a 
trailer  by  a  fork  truck  to  eliminate  the  alignment  and  relative  motion 
problems,  (3)  a  moored  pontoon  causeway  will  be  pre-positioned  over  a 
sand  bar  hazard  and  the  pontoon  ferry  connected  to  the  offshore  end, 
and  (4)  the  truck/ trailers  will  be  driven  forward  off  the  causeways  at 
the  beach  to  eliminate  container  handling  problems  in  the  surf. 

The  operational  problems  anticipated  with  the  NCEL  concept  were 
planned  to  be  tested  prior  to  the  OS DOC  II  exercise.  An  engineering 
test  program  was  established  to  occur  at  Coronado,  California  in  March 
1972. 

ENGINEERING  TESTS  -  CORONADO 


These  tests  are  being  conducted  for  purposes  of  evaluating  the 
operational  capabilities  and  limitations  of  the  NCEL  concept.  The 
Commander,  Amphibious  Forces  Pacific  Fleet  has  been  tasked  to  support 
the  test  operation  at  Coronado  and  has  provided  the  USS  RAC INK  LST  1191 
to  perform  the  function  of  the  containership.  Naval  Beach  Group  ONE  and 
Amphibious  Construction  Battalion  ONE  will  provide  the  personnel  and 
equipment  to  conduct  the  cargo  shuttle  operation.  The  100-ton  barge 
crane  will  be  provided  and  operated  by  the  Public  Works  Center,  U.  S. 

Naval  Station,  San  Diego.  The  U.  S.  Marine  Corps,  Camp  Pendleton  will 
provide  the  truck/ trailers  and  drivers  to  transfer  the  containers  and 
will  install  and  operate  a  pressure  transducer  in  the  surf  area  to 
measure  the  wave  heights  at  the  landing  site.  A  surface  riding  wave 
gage  (provided  by  Oceanographic  and  Geodetic  Branch,  PMR,  Point  Mugu, 
California,  and  a  current  meter  furnished  and  monitored  by  Louisiana 
State  University  Coastal  Studies  Institute,  Baton  Rouge,  Louisiana)  will 
be  installed  at  the  ship  area.  An  over  flight  of  the  open  sea  test  site 
to  photograph  the  wave  formations  will  be  made  under  the  auspices  of  the 
ONR  Liaison  Officer,  Scripps  Institute  of  Oceanography,  La  Jolla, 
California.  Equipment  to  measure  the  barge  crane  motions  will  be  provided 
by  the  Naval  Ship  Research  and  Development  Center,  Carderock,  Maryland. 

Two  hardstands,  about  lOO'xlOO'  each,  will  be  installed  on  Green  beach 
for  the  Phase  II  tests;  the  first  hardstand  of  AM-2  matting  will  be 
placed  by  MCB-5,  31st  NCR  during  the  period  of  6-8  March,  and  the  second 
hardstand  of  On-Fast  material  will  be  placed  by  ACB-ONE/NCEL  during  the 
week  of  13  March. 

The  engineering  tests  will  develop  the  following  information: 


1.  Operational  capability  of  the  causeway  ferry/6  x  15  barge 
concept  (includes  moored  causeway  operation  to  cross  sand  bar  areas). 

2.  Operational  capability  of  the  100-ton  Navy  YD  type  barge 
crane  in  calm  water  and  open  sea  to  handle  containers. 

3.  Ability  of  floating  crane  to  lift  container  from  cell  to 


ship. 

4.  Wave  data  at  ship  and  beach  locations. 
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5.  Current  data  at  ship  location. 

6.  Motion  data  on  crane  barge. 

7.  Acceleration  data  on  spreader  bar. 

8.  M- 52/M- 127  (also  M-213/M-127)  ability  to  transfer 
containers  from  causeway  across  beach. 

9.  Capability  of  On- Fast  to  support  truck/container  on 

sand  area. 

10.  Capability  of  Mo-Mat  to  support  truck/container  across 
sand  area. 

11.  Capability  of  vacuum  pads  to  tie  barge  to  ship. 

12.  Capability  of  rubber  fenders  to  protect  crane  barge  and 
6  x  15  barge. 

13.  Capability  of  power  tag  line  on  crane  to  control  container. 
Operation  Safety 

A  safety  director  will  be  responsible  for  the  overall  safety  of 
the  operation. 

All  personnel  working  with  or  handling  containers  will  wear  pro¬ 
tective  head  gear,  gloves,  and  hard-toe  shoes. 

Life  preservers  will  be  worn  by  cargo  handlers  and  other  personnel 
aboard  the  loading  platform,  crane,  tugs,  and  causeway  ferries. 

In  the  event  of  a  safety  hazard  should  arise,  which  could  result  in 
the  loss  of  limb  or  life  or  damage  to  equipment,  the  official  in  charge 
of  the  equipment /operation  may  cease  this  operation  until  the  safety 
director  or  his  designated  representative  may  make  a  determination  either 
to  continue  or  terminate  the  operation. 

A  safety  boat  and  swiraners  (UDT-12)  will  be  stationed  at  appropriate 
areas  to  assist  personnel  in  the  water- 

Communicat ions 

A  radio  communication  system  will  be  provided  for  the  engineering 
tests . 

Personnel 

A  list  of  the  assigned  personnel  are  contained  in  Table  2. 
Engineering  Tests 

The  engineering  tests  wilL  be  conducted  in  two  phases;  first  phase 
will  be  conducted  in  San  Oiego  Bay,  Figure  1,  and  the  second  phase  will 
be  in  the  open  sea.  The  15  containers  will  be  delivered  to  PWC,  San 
Oiego  during  the  week  of  1  March  1972  for  stuffing.  Two  containers  will 
be  stuffed  to  a  gross  weight  of  20  tons  and  thirteen  (13)  containers 
will  be  stuffed  to  a  gross  weight  of  10  tons.  The  weights  should  be 
distributed  uniformly  in  the  containers  and  the  weights  are  to  be 
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secured  within  the  container.  The  LST  moor  in  the  open  sea  (3,000- 
pound  STATO  preset  to  30,000  pounds)  and  LCU  bow  aoor  (for  current 
measurements)  will  be  installed  during  the  week  of  13  March  by  ACB-OKE. 
During  the  second  phase  of  the  tests,  a  report  of  surf  conditions  at 
the  beach  landing  site  will  be  provided  beginning  at  0530  and  repeated 
at  2  hour  intervals.  These  early  aorning  reports  by  UDT-12  will  be  used 
to  predict  the  afternoon  weather  at  the  ship  based  on  previous  experience 
of  weather  in  the  area. 


First  Phase 
13-14  March 


14  March 
14  March 


14  March 


15  March 
0800 

15  March 
0800-0845 


15  March 
0845 


15  March 
0900-0915 


1.  The  container  cell  will  be  installed  in  the  LST 
1191  hatch.  Following  installation  of  the  contain¬ 
er  cell,  twelve  containers  (one-20  ton,  eleven  10- 
ton)  will  be  deck  loaded  (Figure  2)  on  LST  1191  by 
PWC  and  three  containers  (one  20- ton.  two  10- ton) 
will  be  loaded  into  the  container  cell  with  the 
20-ton  container  on  the  bottom.  For  the  harbor 
tests,  lashing  of  the  containers  to  the  deck  does 
not  appear  necessary. 

2.  The  vacuum  pads  will  be  loaded  aboard  the  LST. 

3.  The  LST  119L  will  be  moored  to  buoys  No.  49-50  in 
San  Diego  Bay,  Figure  (1). 

4  "Hie  100-ton  barge  crane  No.  193  will  proceed  to 
the  LST  1191  and  tie  along  the  port  side  as  shown 
on  Figure  (3). 

5.  The  6  x  15  pontoon  loading  platform  is  secured  to 
the  crane  barge  (as  pei  Figure  3). 

6.  One  causeway  ferry  will  be  loaded  with  four  (4) 

M- 52/M- 127  truck/ trailers  at  the  loading  raap 
(point  A,  Figure  l)  and  will  be  towed  by  two  warp¬ 
ing  tugs  to  the  6  x  15  loading  platform  for  end 
connecting. 

7.  Upon  approach  the  LST/6  x  15  loading  platform, 
the  warping  tug  adjacent  to  the  LST  will  drop  off 
and  move  to  the  far  end  of  the  causeway  to  assist 
in  making  the  end  connection. 

8.  The  wire  rope  bridle  will  be  passed  from  the 
causeway/warping  tug  to  the  6  x  15  barge  and  the 
warping  tug  winch  will  complete  the  end  connection 
between  the  causeway  and  the  6  x  15  barge. 
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15  March 
0800-0900 


15  March 
'  0900-0910 


15  March 
0910-0920 

15  March 
0920-0925 

15  March 
0925-0935 

15  March 
0935-0940 

13  March 
1020 


15  March 
1020 


15  March 
1020- 1050 


9.  The  second  causeway  ferry  (empty)  is  end  connected 
to  the  open  end  of  the  6  x  15  barge.  Again  the 
warping  tug  adjacent  to  the  LST  will  drop  off  upon 
approaching  the  LST  and  assist  in  cospletipg  the 
end  connection  to  the  6  x  15  barge  as  in  paragraphs 
7  and  8. 

10.  The  100-ton  crane,  using  the  spreader  bar,  will 
move  a  container.  No.  A-l,  Figure  2,  frost  the  LST 
deck  to  the  deck  of  the  6  x  15  barge  and  return  for 
another  container  off  the  LST.  The  spreader  bar 
say  be  connected  to  the  next  container  however  no 
lift  is  made  until  the  signal  has  been  received 
that  the  6  x  15  barge  is  cleared  of  the  previous 
container  and  the  front  lift  fork  truck  has  moved 
clear  of  the  container  touch  down  area. 

11.  The  front  lift  loader  will  lift  the  container  a:  ! 
move  to  the  M- 52/M- 127  load  position. 

12.  A  M- 52/M- 127  will  drive  from  the  causeway  ferry  to 
the  load  position  at  the  front  lift  loader. 

13.  The  container  is  loaded  onto  the  M-12?  trailer 
and  lashed  in  position. 

14.  The  M-52/M-127  drives  forward  to  the  second  causeway 
ferry. 

15.  This  loading  operation  is  repeated  until  4  containers, 
A-l  through  A-4,  Figure  2,  have  been  transferred 
from  the  LST  to  the  second  causeway  ferry. 

16.  The  causeway  ferry  with  containers  is  dis:onnected 
from  the  6  x  15  barge  and  moved  away,  using  the 
attached  warping  tug.  (See  iter  22.) 

17.  The  standby  warping  tug  tics  to  the  causeway  ferry 
and  the  two  warping  tugs  move  the  equipment  to 
the  unloading  ramp  (Point  A,  Figure  1)  where  the 
trucks  are  driven  ashore  and  unloaded  using  the 
25-ton  mobile  crane.  The  warping  tugs  use  the 
outboard  propulsion  units  (turned  90  degrees)  to 
control  causeway  alignment  and  the  inboard  propul¬ 
sion  units  hold  power  ahead  to  hold  the  causeway 
ferry  to  the  ramp. 
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15  March 
1050-1055 


15  March 
1055-1125 

15  March 
1135-1235 


15  March 
1235 


15  March 
1025-1125 


16  March 
0800 


16  March 
0800-0900 


16  March 
0800-0845 

16  March 
0900-1000 


16  March 
1000-1030 


16  March 
1035-1125 


18.  The  four  (4)  remaining  empty  trucks  (standing  by 
when  the  causeway  ferry  hits  the  ramp)  are  driven 
aboard  the  causeway  ferry  when  the  last  loaded 
truck  clears  the  causeway. 

19.  The  causeway  ferry  with  four  (4)  empty  M-52/M-127 
units  is  returned  to  the  6  x  15  barge. 

20.  Four  (4)  more  containers  (Hi,  H2,  H3,  and  F3)  on 
the  LST  are  unloaded  as  per  paragraphs  10  through 
17. 

21.  After  the  first  eight  (8)  containers  are  removed 
from  the  LST,  these  tests  are  secured. 

22.  During  the  interval  when  the  causeway  ferries  are 
shuttling,  tests  will  be  conducted  on  the  container 
cell.  The  spreader  bar  will  be  changed  (to  remove 
guides)  and  the  barge  will  lift  the  containers  from 
the  cell  and  position  them  on  the  LST  deck  in  the 
spaces  previously  occupied  by  containers  Al,  A2, 
and  A3. 

23.  Causeway  ferries  are  converted  to  3  sections  each 
(ramp  section  removed).  Ramp  section  moored  to 
concrete  camp  unloading  site. 

24.  One  causeway  ferry  will  be  loaded  with  3  truck/ 
trailers  at  the  loading  ramp  (Point  A,  Figure  1) 
and  will  be  towed  by  tugs  to  the  6  x  15  platform 
for  end  connecting. 

25.  One  causeway  ferry  (empty)  is  end  connected  to 
the  open  end  of  the  6  x  15  barge. 

26.  Three  containers  (Cl  through  C3)  will  be  moved 
from  the  ship  to  the  trailers  as  per  paragraphs 
10  through  15. 

27.  The  3-section  causeway  ferry  with  containers  is 
moved  to  the  moored  ramp  sections  (at  Point  A, 
Figure  1)  and  end  connected.  The  truck/trailers 
are  driven  ashore. 

28.  The  3  remaining  empty  trucks  are  driven  aboard  the 
causeway  ferry  and  the  sections  are  returned  to  the 
6  x  15  barge. 
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16  March 
1125-1300 


17  March 
0800-1200 


17  March 
1S00 

Secopd  Phase 

20  March 
0800 


21  March 
0600 


21  March 
0500-0700 

21  March 
0800 

21  March 
0800 


29.  Three  aore  containers  (nl,  F2,  and  F4)  are  unloaded 
as  per  paragrapehs  10  through  15.  After  these 
containers  are  unloaded  at*4ie  concrete  ramp, 
operations  are  secured.  \ 

\ 

30.  Back  load  containers  onto  the  LSlN^sing  causeway 
ferries  to  move  the  truck/containergyfrom  the 
concrete  ramp  to  the  6  x  15  barge.  Tlte.  floating 
crane  will  lift  the  containers  directly  ‘from  the 
trailer  to  the  LST.  Operations  will  be  secured 
after  containers  are  deck  loaded  and  lashed  in 
place.  See  enclosure  2. 

31.  A  critique  of  the  weeks  operation  will  be  held. 


32.  The  100-ton  barge  crane  will  be  moved  to  Che  moor 
at  Ballast  Point.  The  pontoon  equipments  will  be 
moved  to  the  beached  landing  site  and  installed. 

33.  The  LST  1191  will  moor  to  the  preset  mooring  and 
will  use  the  LST  bow  anchor  for  a  bow-stern  moor 
(heading  242  degrees  true  north). 

34.  The  barge  crane  will  proceed  to  the  LST  moor  area 
and  secure  to  the  LST,  Figure  4. 

35.  The  wave  buoys  and  current  meter  at  ship  and  wave 
gage  at  surf  will  be  installed. 

36.  The  6  x  15  barge  will  be  secured  to  the  crane  barge. 


21  March 
0800-0900 


21  March 
0800-0845 


37.  One  causeway  ferry  will  be  loaded  with  four  (4) 
truck/ trailers  at  the  beach  landing  site  and  will 
be  towed  to  the  6  x  15  loading  platform  and  end 
connected. 

38.  The  second  causeway  ferry  (empty)  is  end  connected 
to  the  6  x  15  barge,  the  warping  tug  adjacent  to 
the  LST  will  drop  off  upon  approaching  the  LST  and 
assist  in  completing  the  end  connection  to  the 

6  x  15  barge  as  in  paragraphs  7  and  8. 


21  March 
0845-0855 

39.  The  100-Con  barge  crane  will  wove  a  container.  Ho. 

Alt  Figure  2,  from  the  1ST  deck  to  Che  deck  of  Che 

6  x  15  barge  and  return  for  another  container  off 
the  1ST. 

21  March 
0905-0930 

40.  A  M-52/H-127  will  drive  fron  the  causeway  ferry  to 
the  load  position  at  the  front  lift  loader. 

21  March 
0930-0940 

41.  The  container  is  loaded  onto  the  M-127  trailer  and 
lashed  in  position. 

21  March 
0940-0945 

42.  The  M- 52/M- 127  drives  forward  to  the  second  cause¬ 
way  ferry- 

21  March 

1030 

43.  This  loading  operation  is  repeated  until  4  containers 
(A1  through  A4,  Figure  2)  have  been  transferred 
fron  the  1ST  to  the  second  causeway  ferry. 

21  March 

1035 

44.  The  causeway  ferry  with  containers  is  disconnected 
fro*  the  6  x  15  barge  and  aoved  away,  using  the 
attached  warping  tug.  (See  ite*  50.) 

21  March 
1035-1100 

45.  The  standby  warping  tug  ties  to  the  causeway  ferry 
and  the  two  warping  tugs  move  the  equipment  to  the 
beach  landing  site  where  the  trucks  are  driven  ashore 
and  unloaded  using  the  25- ton  nobile  crane.  The 
warping  tugs  use  the  outboard  propulsion  units 
(turned  90  degrees)  to  control  causeway  alignwent 
and  inboard  propulsion  units  hold  power  ahead  to 
hold  the  causeway  ferry  to  the  beach. 

21  March 
1100-1110 

46.  The  4  regaining  eepty  trucks  (standing  by  when  the 
causeway  ferry  hits  the  beach)  are  driven  aboard 
the  causeway  ferry  when  the  last  loaded  truck 
clears  the  causeway. 

21  March 
1110-1155 

47.  The  causeway  ferry  with  4  eapty  M-52/M-127  units  is 
returned  to  the  6  x  15  barge. 

21  March 
1155-1255 

48.  Four  *ore  containers  (HI,  H2,  H3  and  F3)  on  the  LST 
are  unloaded  as  per  paragraphs  39  through  45. 

21  March 

1410 

49.  After  the  first  eight  containers  are  reaoved  fro* 
the  LST,  these  tests  are  secured. 

21  March 
1035-1155 

50.  During  the  interval  when  the  causeway  ferries  are 
shuttling,  tests  will  be  conducted  on  the  container 
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21  March 

1035-1155 

(Coat) 

21  March 
1410-1500 


22  March 
0800 


22  March 
0800-0900 


22  March 
0800-0845 

22  March 
0900-1000 


22  March 
1000-1045 


22  March 
1050-1145 


22  March 
1145-1330 

22  March 
1000-1030 


22  March 
1030-1200 


23  March 
0800-1300 


24  March 
0900 


50.  cell.  The  spreader  bar  will  be  changed  (to  remove 
guides)  and  the  barge  crane  will  lift  the  containers 
froa  the  cell  and  position  then  on  the  LST  deck. 

See  enclosure  2. 

51.  The  crane  barge  and  pontoon  shuttle  equipaent  are 
reaoved  froa  the  LST.  Motion  tests  will  be 
conducted  on  the  crane  barge  after  It  has  been 
reaoved  froa  the  LST  (enclosure  3,  pg.  3,  para.  3). 

52.  Causeway  ferries  are  converted  to  3  sections  each 
(reap  section  reaoved). 

53.  One  causeway  ferry  trill  be  loaded  with  3  truck/ 
trailers  at  the  beach  landing  site  and  will  be 
towed  by  tugs  to  the  6  x  15  platfora  for  end 
connecting. 

54.  One  causeway  ferry  (eapty)  is  end  connected  to  the 
open  end  of  the  6  x  15  barge. 

55.  Three  containers  (Cl  through  C3)  will  be  ao^ed  froa 
the  ship  to  the  trailers  as  per  paragraph  39 
through  44. 

56.  The  3-section  causeway  ferry  with  containers  is 
aoved  to  the  aoored  causeway  at  the  beach  and  end 
connected.  The  ttuck/trailers  are  drive  ashore. 

57.  The  3  reaaining  eapty  trucks  are  driven  aboard  the 
causeway  ferry  and  the  sections  are  returned  to 
the  6  k  15  barge. 

58.  Three  aore  containers  (FI,  F2  and  F4)  are  unloaded 
as  per  paragraphs  55  and  56. 

59.  Load  pendulation  tests  using  10-ton  container  will 
be  node  by  repeatedly  raising  and  lowering  the 
container  at  a  constant  rate  (ainisus  of  10  lift 
cycles),  (enclosure  3,  pg.  3,  para  4). 

a 

60.  Conduct  crane  barge  notion  tests  (without  container 
operation)  with  barge  in  lee  and  seaward  side  of 
LST  (enclosure  3,  pg.  3,  para  2). 

61.  Operational  tests  not  coapleted  on  2!  and  22  March 
will  be  conducted  this  date.  Operations  are  secured 
upon  coapletion  of  tests. 

62.  A  critique  of  the  weeks  operation  will  be  held. 
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Figure  3.  LST/Crane  t-rge  location. 


Table  1.  Naval  Planning/Coordinating  Personnel 
for  OS DOC  II 


Joint  Test  Director  -  COL  R.  A.  Cramer,  Jr-  (DOD  Project  Manager) 

Deputy  Joint  Test  Director  -  CDR  D.  G.  Ramsey  (OP-404F) 

Assist.  Joint  Director  and  Deputy  Director  -  MAJ  P.  J.  Bistany  (AMCPM-CS) 
Naval  Operational  Test  Director  -  CAPT  W.  J.  Aicklen,  Jr. 

(COMNA  3EACHGRU-TW0) 


Evaluation  Planning  Committee: 

CDR  D.  G-  Ramsey  (0P-404F)  Chairman 
G.  W.  Lynn,  Jr.  (NAVMAT  047A)  Alternate  Chairman 
M.  E.  Essoglou  (NAVFAC  031A)  Chief  Technical  Evaluator 
C.  Enfcerger  (NAVSUP  063 IF) 

G.  Quackenbush  (MSC  M32) 

CDR  A.  McPherson  (NAVMAT  0342) 

Test  Objectives  and  Planning  Coordinator:  T.  E.  Mansfield  (NSRDC) 

-Lead  Naval  Laboratory:  Naval  Civil  Engineering  Laboratory 

Operation  Coordinator/Shuttle  System  -  R.  C.  Towne 
Crane /Spreader  Bar  -  J.  J.  Traffalis 
Wave/Current  -  D.  B.  Jones,  S.  J.  Oppedisano 
Barge  Motions/Accelerations  -  D.  A.  Davis 
Container  Cell  -  B.  R.  Karrh 
Shuttle  System,  Ship  -  W.  G.  Hatch 
Shuttle  System,  Beach  -  R.  A.  Bliss 


131 


Table  2 


Safety/Test  Evaluators 


Engineering  Test  -  Contact  Officer  -  MAJ  C.  R.  Gruning 
Senior  Safety  Officer  -  CAPT  Keonigsberger 


COMPHIBOPSUPPAC 


Test  Evaluator  -  LCDR  W.  G.  Young 
Safety  Officer  -  CWO-2  S.  E.  Watson 


COMPHIBPAC 


NBG-1,  ACB-1 


Safety  Officer  - 
Test  Evaluator  - 


CDR  Anderson,  CO 
LST-1191 
LT  Hallman 


Test  Evaluator  -  LT  Barron 
Safety  Officer  -  LT  Wells 


Radio  Communications  -  LCDR  W.  G.  Young 
NCEL  Evaluators 


Coordinator/Shuttle  System 

-  R.  C.  Towne 

W.  G.  Hatch 

R.  A.  Bliss 

Crane/Spreader  Bar 

-  J.  J.  Traffalis 

Wave/Current 

-  D.  B.  Jones 

S.  J.  Oppedisano 

Barge  Motion 

-  D.  A.  Davis 

H.  S.  Zwibel 

Container  Cell 

-  B.  R.  Karrh 
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OSDOC  II  TEST  OBJECTIVES 


OBJECTIVES  AND  SUBOBJECTIVES :  The  following  objectives  and  subobjectives 
were  agreed  upon  jointly  by  Army  and  Navy  conferees  at  a  working  con¬ 
ference  at  Fort  Eustis,  Virginia,  10-11  January  1972.  The  parenthetical 
indication  at  the  end  of  each  objective  indicates  which  service  initially 
sponsored  the  objective  and  has  primary  interest,  but  it  does  not  indicate 
budgetary,  equipment,  personnel  or  unit  responsibilities  since  several 
objectives  require  joint  effort.  Separate  enclosures  to  this  plan  show 
Army  and  Navy  budget  and  equipment  requirements. 

a.  Objective  1:  Evaluate  surface  systems  for  discharging 
containers  from  offshore  self-sustaining  and/or  non-self-sustaining 
containerships.  (Aroy/Navy) 

(1)  Subobjective  1.1:  Shipboard  Crane  Test.  Evaluate  a  mobile 
crane  for  lifting  containership  hatch  covers  and  containers  to  a  central 
lift  area  and  providing  an  alternate  means  of  off-loading  the  containers 
to  lighters  alongside.  (Army /Navy) 

(2)  Subobjective  1.2:  Floating  Crane  Test  (Shipyard  YD-225 
Type).  Evaluate  a  barge-mounted  crane  for  unloading  containers  from  a 
non-selt-sustaining  containership.  Evaluate  the  concept  of  the  floating 
barge  operation  and  not  necessarily  the  optimum  unloading  rate  or  opera¬ 
tion  of  the  crane  itself.  (Army/Navy) 

(3)  Subobjective  1.4:  Seatrain  Test.  Evaluate  the  concept  of 
unloading  a  non-seif-sustaining  containership  with  a  crane  mounted  on  a 
large  hull  located  alongside  the  containership.  (Army/Navy) 

(4)  Subobjective  1.5:  Offshore  DeLong  Platform  Test.  Evaluate 
the  concept  of  unloading  a  non-seif-sustaining  containership  with  a  crane 
mounted  on  an  offshore  DeLong  platform  (floating  and/or  jacked  up). 

(Army) 

b.  Objective  2:  Evaluate  selected  items  of  currently  available 
lighterage  in  the  role  of  container  lighter.  (Army/Navy) 

(1)  Subobjective  2.1:  Landing  Craft  Evaluation.  Evaluate  the 
capabilities  of  landing  craft  as  container  lighters  and  the  interactions 
of  the  container /crane  and  landing  craft/beach  operation.  (Army/Navy) 

(2)  Subobjective  2.2:  Causeway  Ferry  Evaluation.  Evaluate 
the  capabilities  of  the  causeway  shuttle  system  and  interactions  of  the 
container /crane  and  truck/causeway  systems.  Evaluate  the  causeway 
ferry/beach  interface  operation.  (Navy) 


ENCLOSURE  (1) 


133 


(2)  Subobjective  2.3:  BC  Barge  Evaluation.  Evaluate  the 
capabilities  of  the  BC  barge  as  a  container  lighter.  (Army) 

c.  Objective  3;  Evaluate  currently  available  materials  handling 
equipment  in  transferring  loaded  containers  from  lighters  to  shore  side 
conveyances .  (Army) 

(1)  Subobjective  3.1;  100- ton  Mobile  Crane  on  DeLong  Platform 

(jacked  up)  at  Shore  Line  Test.  Evaluate  a  100- ton  mobile  crane  on  a 
jacked  up  DeLong  pier  beyond  the  surf  line  with  a  connecting  causeway  to 
the  beach .  (Army) 

(2)  Subobjective  3.2 :  250- ton  Mobile  Crane  at  Beach  Line  Test: 

Evaluate  a  250-ton  mobile  crane  used  at  the  beach  line  for  transferring 
loaded  containers  from  lighters  to  shore  side  conveyances.  (Army) 

(3)  Subobjective  3.3:  Aircraft  Unloading  Truck  (A/S32H-12) 

Test.  Evaluate  this  truck  in  transferring  loaded  containers  from 
lighters  to  shore  side  cargo  dumps.  (Navy) 

d.  Objective  4:  Evaluate  the  platform  deck  concept  of  stewing 
and  discharging  non-ccntainerized  equipment  in  containership  holds  and 
on  deck.  (Army /Navy) 

(1)  Subobjective  4.1:  Evaluate  methods  of  stowing  non- container¬ 
ized  equipment  in  containership  holds  and  on  decks  utilizing  the  platform 
deck  concept.  (Army/Navy) 

(2)  Subobjective  4.2:  Evaluate  methods  of  discharging  non- 
containerized  equipment  from  containership  holds  and  decks  utilizing 
the  platform  deck  concept.  (Army/Navy) 

e.  Objective  5:  Evaluate  the  feasibility  of  underway  replenishment 
between  a  commercial  non-self-sustaining  containership  and  a  Navy  UNREP 
ship  with  the  ships  underway.  (Navy) 

(1)  Subobjective  5.1:  Evaluate  extracting  8'  x  8'  x  20* 
containers  from  containership  cells  and  returning  them  to  the  cells  with 
CH-54  and  CH-47  helicopters.  (Army/Navy) 

(2)  Subobjective  5.2:  Evaluate  transferring  containers  from 
containership  to  UNREP  ship  with  CH-54  and  CH-47  helicopters.  (Navy) 

(3)  Subobjective  5.3:  Evaluate  container  flats  (gondolas)  in 
conjunction  with  existing  helicopter  lift  capability  (UH-46)  by  removing 
four  pallets  (6,000  lb.  gross  weight)  from  the  gondola  while  in  position 
in  the  ships  cell  and  while  positioned  on  the  deck  of  the  containership. 
(Navy) 
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(4)  Subobjective  5.4;  Determine  the  feasibility  and  effective¬ 
ness  of  using  a  containership  to  replenish  an  UNREP  ship  using  existing 
Navy  helicopter  lift  and  equipment.  (Navy) 

(5)  Subobjective  5.5:  Evaluate  container  slinging  techniques, 
auxiliary  equipment,  and  helicopter  hookup  methods  for  the  containership 
and  the  UNREP  ship.  (Aray/Navy) 

(6)  Subobjective  5.6:  Evaluate  unstuffing  and  strike  down 
procedures  aboard  the  UNREP  ship;  containers  vis-a-vis  gondolas  and 
TRICON  containers .  (Navy) 

(7)  Subobjective  S.7:  Evaluate  external  flight  characteristics 
of  containers  and  determine  maximum  flight  envelopes.  (Army/Navy) 

(8)  Subobjective  5.8:  Evaluate  the  effect  of  ship  notion  and 
weather  on  UNREP  operations.  (Navy) 

f.  Objective  6:  Evaluate  simultaneous  helicopter  and  over-side 
off-loading  operations  froa  the  containership.  (Navy) 

g.  Objective  7:  Evaluate  container  hookup  and  lifting  devices  in 
containership  off-loading  operations.  (Army/Navy) 

h.  Objective  8:  Evaluate  the  effect  of  off-center  center  of 
gravity  in  the  container  on  containership  off-loading  equipment  and 
operations.  (Arny/Navy) 

i.  Objective  9:  Evaluate  tasks  and  personnel  performance  for 
containership  deck  crew  cargo  and  line  handling  functions.  (Army/Navy) 

j.  Objective  10:  Evaluate  the  effects  of  sea  state,  current, 
surf,  relative  motion,  beach  gradient,  and  beach  conditions  during 
discharge  operations.  (Army/Navy) 

k.  Objective  11:  Determine  crash  and  fire-fighting  support 
required  for  0SD0C  operations.  (Navy) 

l.  Objective  12:  Evaluate  selected  vehicles  and  equipment  for 
container  transport  and  handling.  (Army/Marine) 

(1)  Subobjective  12.1:  Evaluate  hauling  containers  by  M-123, 
10-ton  tractors  with  M-127  trailers  using  Marine  Corps  drivers  and  motor 
transport  supervisors/observers.  (Marine) 

(2)  Subobjective  12.2:  Evaluate  selected  trucks,  materials 
handling  equipaient,  drivers/operators,  and  supervisors/observers  handling 
TRICON  containers  in  the  beach  area.  (Marine) 
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(3)  Subobjective  12.3:  Evaluate  the  rear  self-loader/unloader 
test  rig.  (Army) 

(4)  Subobjective  12.4:  Evaluate  the  Modified  M-127  stake  and 
platfora  trailer.  (Army) 

m.  Objective  13:  Evaluate  selected  equipaent  and  shore  party 
personnel  in  beach  preparation  and  control  functions  during  container 
MOveMenf  across  the  beach.  (Arny/Navy /Marine) 

n.  Objective  14:  Evaluate  use  of  CH-53  nediua  helicopters  with 
pilots,  crews,  and  helicopter  controllers  to  off-load  containers  weighted 
to  CH-53  lift  capabilities.  (Navy/Marine) 

o.  Objective  15:  Evaluate  a  container  "hopper"  in  positioning 
containers  on  trailers  during  the  off-loading  of  containers  froa  the 
containership  to  causeway  ferry/barge.  (Mar ine/Havy) 

p.  Objective  16:  Evaluate  the  LVTR-5  aaphibian  tractor  recovery 
vehicle  and  the  VTR-51  tank  recovery  vehicle  with  drivers,  crews,  and 
supervisors/observers  for  recovery  of  disabled  container  tractor  trailers 
in  the  bc.^ch  area.  (Marine/Aray) 

q.  Objective  17:  Evaluate  the  ef fectiveness  of  cowaand,  control, 
and  co—inications  operations.  (Aray/Kavy /Marine) 

r.  Objective  18:  Deternine  safety  procedures  during  evaluation 
of  all  other  objectives.  (Amy /Navy/Marine) 

s.  Objective  19:  Evaluate  the  explosive  eabedaent  anchor  Cor  use 
in  aooring  the  containership  off  shore  (anchor  developed  as  part  of  DA 
Project/task  (D66471D64101)) .  (Any) 


136 


CONTAINER  OFF-LOADING  HARBOR 
AND  SEA  OPERATIONS 


First  Lift 

a.  Use  spreader  with  bolt -on  guides  attached,  power  taglines 
secured,  and  lift  bridle  attached  to  auxiliary  hook. 

b.  Lift  and  transfer  four  deck  loaded  10-ton  container  to  6  x  15 
barge  in  following  sequence:  A-l,  A-2,  A- 3  and  A-4. 

Second  Lift 

a.  Lower  spreader  to  deck  of  crane  barge  and  reaove  bolt-on 
guides  and  shift  lift  bridle  to  sain  hook  (30  Minutes) . 

b.  Reaove  three  containers  froa  cell  and  transfer  to  deck  of  LST 
in  following  sequence:  H-3,  place  HI  at  A- 3  area,  H-2  at  A-2 
area  and  bottom  20-ton  container  H-3  at  A-l  area. 

Third  Lift 

a.  Lower  spreader  to  deck  of  crane  barge  and  replace  bolt-on 
guides  (20  ainutes).  Lift  bridle  still  attached  to  sain  hook. 

b.  As  truck/trailers  becoae  available,  lift  and  transfer  containers 
to  the  6  x  IS  barge  in  the  following  sequence:  (10- ton  container 
at  A-2  and  A-3  and  20-ton  container  at  A-l  and  F-3). 

Fourth  Lift 


a.  Lower  spreader  to  deck  of  crane  barge  and  switch  lifting 
bridle  to  auxiliary  hook. 

b.  Lift  and  transfer  four  deck  loaded  10-ton  container  to  6  a.  15 
barge  in  the  following  sequence:  C-l,  C-2,  and  C-3. 

Fifth  Lift 

Lift  and  transfer  three  deck  loaded  10-ton  container  to  the  6  x  15 
barge  in  the  following  sequence:  F-i,  F-2  and  F-4. 

ENCLOSURE  (2) 
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CONTAINER  BACKLOAD  -  HARBOR  OPERATIONS  ONLY 


a.  Use  spreader  with  bolt-on  guides  removed,  power  taglines 
attached  and  lift  bridle  attached  to  wain  hook. 

b.  Lift  and  transfer  containers  froa  the  6  x  15  barge  in  the 
following  sequence:  20-ton  container  to  cell,  10-ton  container  to  cell, 
10-ton  container  to  cell,  and  20-ton  container  to  F-3. 

c.  Lower  spreader  to  deck  of  crane  barge,  replace  bolt-on  guides 
and  shift  lift  bridle  to  auxiliary  hook. 

d.  Lift  and  transfer  remaining  10- ton  container  froa  6  x  15  barge 
and  position  a  LST  in  following  sequence:  F-4,  F-2,  F-l,  C-3  through 
C-l,  and  A-4  through  A-l. 


OS DOC  II  ENGINEER  DIG  TESTS  AT  CORONADO  - 
BARGE  MOTION  AND  LOAD  PEN DELATION 


OBJECTIVE 

The  objective  of  the  barge  action  and  load  pendulation  tests  at 
Coronado,  California,  is  twofold.  The  priaary  objective  is  the  measure* 
■eat  of  barge  roll,  pitch  and  heave  and  container  pendulation  during 
the  transfer  of  containers  from  the  LST  1191  to  the  causeway  ferry. 

This  data,  along  with  Measurements  of  the  height  and  period  of  waves  at 
the  site,  currents  and  wind,  will  provide  detailed  documentation  of 
environmental  factors  critical  to  the  transfer  scheme.  A  secondary 
goal,  the  validation  of  existing  ship  notion  and  load  pendulation 
analytical  Models,  will  be  atteopted  by  conducting  a  series  of  controlled 
tests  with  the  crane  barge  and  LST. 

APPROACH 

The  planned  tests  are  outlined  below  and  appear  in  descending 
order  of  priority. 

1.  Documentation  of  Container  Transfer  -  The  barge  notion  and 
load  pendulation  will  be  recorded  during  container  transfer  from  an 
LST  (sock  container ship)  to  a  causeway  ferry.  During  the  week  of  13 
March,  the  transfer  concept  will  be  tested  in  the  harbor  where  the 
effects  of  waves  and  currents  are  expected  to  be  minimal.  The  tests 
will  then  be  repeated  at  sea  during  the  following  week,  weather  and 
sea  conditions  permitting. 

The  container  handling  rate  for  the  Coronado  tests  is  estimated  to 
be  four  containers  per  hour.  Of  the  total  period  of  13  minutes  to 
effect  one  container  transfer,  a  maximum  of  3  minutes  will  be  spent 
with  the  container  suspended  froo  the  crane  boom.  During  each  transfer 
at  sea,  the  following  Measurements  and  observations  will  be  made: 

a.  Pendulation  of  container  spreader  bar  (three  components 
of  acceleration) . 

b.  Length  of  lift  line,  from  point  cf  suspension  to 
spreader  bar. 

c.  Roll  and  pitch  displacement  and  heave  acceleration  of 
the  YD-193,  100-ton  floating  crane  (measured  at,  or  near, 
CG). 
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d.  Height  and  period  of  waves  at  test  site. 

e.  Wave  direction  and  barge  heading. 

f.  Currents  at  test  site. 

g.  Hind  intensity  and  direction. 

Data  will  be  recorded  during  all  container  transfers.  Barge  Motion 
data  will  be  correlated  with  other  observations  and  Measurements  by 
appropriate  coanents,  e.  g.,  container  identification,  time  of  day,  etc., 
on  tape  audio  channels.*  It  should  be  noted  that,  as  presently  planned, 
there  will  not  be  a  common  time  base  between  the  records  of  barge  motion 
and  spreader  bar  measurements. 

Due  to  the  expected  short  time  period  for  each  transfer,  statistical 
processing  of  the  pendulation  data  will  not  be  attempted.  Rather,  the 
motion  components  of  the  spreader  bar  will  be  processed  and  presented  for 
study  as  time  histories. 

A  typical  test  sequence  will  proceed  as  follows: 

a.  Before  each  transfer,  record  the  tine  of  day,  ship  heading 
and  identification  of  container  (recorded  on  specially 
prepared  data  sheets  by  an  observer  aboard  the  LST). 

b.  Start  barge  motion  and  pendulation  recorders.  Person 
assigned  to  operate  the  barge  motion  recorder  will  radio 
(via  portable  transmitter)  to  a  technician  in  the  shore 
based  shack  when  to  begin  recording  load  pendulation. 

c.  Continue  to  record  until  container  has  been  placed  on 
causeway  ferry.  Stop  ship  sot ion  recorder  and  radio 
stop  order  to  technician  in  shack. 

a.  Repeat  sequence  until  all  containers  have  been 
transferred  to  causeway  ferry. 

2.  Record  Barge  Motion  with  LST  in  Place  -  This  test  will  take 
place  at  sea  during  the  second  week  of  the  exercise.  Present  plans  call 
for  obtaining  the  data  during  a  lull  in  the  container  transfer  operations, 
e.  g. ,  when  the  ferry  is  in  transit  to  or  from  the  beach  discharge  area. 
The  purpose  of  the  test  is  to  measure  the  barge  motion  and  wave  proper¬ 
ties,  for  a  period  not  less  than  20  minutes  in  duration,  for  subsequent 
comparison  with  analytical  predictions.  An  attempt  will  be  made  to 
record  the  barge  notions  with  the  barge  positioned  in  both  the  lee  and 
o.  Che  seaward  side  of  the  LST.  Measured  differences  in  motion  for 


4 

All  containers  used  in  the  tests  will  be  clearly  identifiable  both  at 
the  transfer  site  and  at  shore  observation  stations. 
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these  two  cases  vill  provide  investigators  with  insight  into  the  effects 
of  hydrodynaaic  interaction  between  the  two  hulls. 

All  barge  aotion  and  wave  data  will  be  reduced  to  power  density 
spectra.  In  order  for  Meaningful  correlation  to  be  Bade  between  these 
data,  the  separate  recorders  for  barge  aotion  (aboard  the  crane  barge) 
and  wave  height  and  period  (in  the  shore  based  instruaentation  shack) 
should  be  operated  during  the  saae  tine  period.  However,  because  of 
the  statistical  procedures  to  be  used  in  analyzing  the  data,  a  coaaon 
tiae  base  will  not  be  required. 

3.  Record  Barge  Motion  with  LST  Reaoved  -  At  least  one  test 
will  be  conducted  wherein  the  aotion  of  the  crane  barge  will  be  Measured 
while  isolated  froa  the  LST.  The  purposes  of  this  test(s)  is  to  further 
assess  the  effects  of  hull  interference  and  to  collect  data  under  test 
conditions  sore  aaenable  to  prediction  by  the  existing  ship  aotion 
analytical  aodel .  This  test(s)  is  tentatively  planned  to  take  place 
after  coapletion  of  the  container  transfer  phase  or  the  exercise.  The 
test  procedure  is  siailar  to  that  described  for  the  preceding  series 
of  tests. 


4.  Load  Pendulation  Tests  -  Prior  to  coapleting  the  container 
transfer  at  sea,  one  unrestrained,  10-ton  container  will  be  repeatedly 
raised  and  lowered  at  a  constant  line  rate  (niniaua  of  10  lift  cycles). 
After  each  lift  cycle,  the  container  will  be  brought  to  rest  (with  either 
hand  held  or  power  taglines)  on  the  deck  of  the  causeway  ferry.  The 
purpose  of  this  experiaent  is  to  obtain  load  pendulation  data  which  can 
be  com pared  with  analytical  predictions. 

Have  properties,  barge  aotions,  container  pendulation,  and  lifting 
line  length  will  be  recorded  throughout  this  test.  If  all  planned  lift 
cycles  are  coapleted  in  less  than  20  ainutes,  the  wave  and  barge  aotion 
data  will  continue  to  be  recorded  until  20  eimites  has  elapsed.  Barge 
aotion  and  wave  data  will  be  subsequently  reduced  and  analysed  in 
spectral  fora 

The  load  pendulation  test  has  been  assigned  the  lowest  order  cf 
pridrity.  This  test  vill  take  place  only  if,  at  the  tieee  scheduled  for 
its  execution,  it  is  deeded  safe  to  operate  the  crane  without  pendulation 
control. 
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OS  DOC  II  PEXSOiefEL 


Autovon/ 

Saae  Activity  Co— erciai 

CAFT  W.J.  Aicklen,  Jr.  CO,  Xavy  Operation  Test  Director,  680-7715 

XBG-2,  Aophibious  Base,  Xorfolk,  Va. 

Mr.  R.D.  Rogers  CDCTA,  For  Eustis,  Virginia  555-1720-2982 

COL  R.A.  Craaer,  Jr.  AHCPM-CS  (Joint  Test  Director  OS DOC  225-3976 

II),  Washington,  D.  C. 

CDR  P.A.  Petzrick  MAT  0342,  Washington,  D.  C.  222-2144 

CDR  A. A.  McPherson  MAT  03426,  Washington,  D.  C.  222-2144 

Mr.  M.E.  Essoglou  KAVFAC,  Code  03LA,  Washington.  D.  C.  227-6020 

CDR  D.G.  Raasey  OP-404F  (Deputy  Joint  Test  Director)  227-9635 

Ck.  Xavy  Planning  Coos.,  Washington, 

D.  C. 

Mr.  C.W.  Lynn,  Jr-  XAVMAT  047A,  Xavy  Planning  Com.  692-7924 

Washington,  D.  C. 

Mr.  C.  Enberger  XAVSUP  0631F,  Xavy  Planning  Cone.  226-7694 

Washington,  D.  C. 

Mr.  G.  Quackenbush  MSC,  Mi2,  Xavy  Planning  Com.  896-9425 

Washington,  D.  C. 

Mr.  M.R.  O'Reagan  SUP  063,  Washington,  D.  C.  227-4562 

Dr-  P-C.  Badgley  Dir.,  Earth  Sciences  Div.,  Code  410  222-4120 

Washington,  D.  C.  (CKR) 

Miss  Evelyn  Pruitt  Earth  Sciences  Div.,  Code  414  222-4025 

Washington,  D.  C.  (OXR) 

H* .  T.E.  Mansfield  XSRDC,  Code  1173,  Annapolis,  Md.  2SI-226I 

Mr.  R-C.  Totne  XCEL,  Code  L55,  Port  Hueneae,  Ca.  898-3300-54.6 

Mr.  J.J.  Traffalis  XCEL,  Code  L55,  Port  Hueneae,  Ca.  898-3300-5*91 

Mr.  D.A.  Davis  XCEL,  Code  L55,  Port  Huenea e,  Ca.  898-3300-425  7 

Hr.  D.B.  Jones  XCEL,  Code  L55,  Port  Hueneae,  Ca.  898-3300-4217 

Mr.  B.d.  Karrh  XCEL,  Code  L55,  Port  Hueneae,  Ca.  898-2300-4865 

Mr-  T.  Vaughters  Code  250.41,  Hunter's  Point  Xavai  799-2336 

Shipyard,  San  Francisco,  Ca. 

Code  250.41,  Hunter's  Point  Xavai 
Shipyard,  San  Francisco,  Ca. 
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Mr.  D.  Xupperstein 


799-2336 


OSDOC  II  PERSONNEL  (Cont) 


Name 

MAJ  C.R.  Gruning 
LT  R.  Barron 
CDR  Anderson 
Mr.  H.  Schwartz 
Mr.  Bellmer 
Dr.  W.G.  Mclntire 
Dr.  S.P.  Murray 

Mr.  A.M.  Woolley 

LCDR  G.M.  Griswold 

Mr.  R.E.  Stevenson 

Mr.  G.E.  Wachnik 
LT  T.D.  Solie 


Activity 


COMPHIBPAC,  Combat  Cargo  Officer, 
Amphibious  Base,  Coronado,  Ca. 
PHIBCB-ONE,  Operations  Officer, 
Amphibious  Base,  Coronado,  Ca. 

CO,  USS  RACINE,  LST  1191,  San  Diego, 
California 

SUPSHIPBuilders-11,  Code  1073, 

San  Diego,  Ca. 

PWC,  San  Diego 

LSU  Coastal  Studies  Institute 
Baton  Rouge,  Louisana 
LSU  Coastal  Studies  Institute 
Baton  Rouge,  Louisana 

Amphibious  Vehicle,  MCDEC,  Camp 
Pendleton,  Ca. 

Head,  Oceanographic  &  Geodetic 
Branch,  Code  3256,  PMR,  Pt.  Mugu, 
California 

Scientific  Liaison  Officer,  ONR, 
Scripps  Inst,  of  Oceanography 
La  Jolla,  Calif. 

NSRDC,  Code  0H82,  Washington,  D.  C. 
COMPHIBPAC,  Coronado 


Autovon/ 

Commercial 

958-9309 

958-9524 

958-2551 
958-2810 
(504)  388-2395 
(504)  388-2395 

727-3750-2601 

898-1750-7989 

(714)  453-2000 
X-1276 

227-1700 

958-9321 
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Appendix  H2 

OPERATIONAL  EVALUATORS  REPORTS 
(data  sheets  removed) 
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COMMANDER  NAVAL  BEACH  GROUP  ONE 

amphibious  force.  u.  s.  pacific  fleet 
u.  s.  naval  amphibious  base 

SAN  DIEGO.  CALIFORNIA  92155 

NBG  1/N3:ga 
3960  - 

Ser  '  ' 

4  APR  1072 

Prom:  Cotnnander  Naval  Beach  Group  ONI: 

To:  Comnander  Amphibious  force,  U.  S.  Pacific  Fleet 

Via:  Co.nnander  Amphibious  Operations  Support  Comnand,  U.S.  Pacific  Fleet 

Subj:  Pvaluation  Report  on  0SD0C  Exercises  Conducted  13-25  March  1972  at 
San  Diego,  California 

Ref:  (a)  CNO  151438Z  DEC  71  (NOTAL) 

0))  ADMIX  CINCPACFLT  0806372  JAN  72  (NOTAL) 

(c)  CaWUBPAC  290 1592  J.AN  72  (NOTAL) 

(d)  ADMIN  C0MPIIIB0PSUPPAC  022204Z  FEB  72  (NOTAL) 

(e)  COMvAVBEAQ  IGRU  ONE  271855Z  U\R  72 

Hncl :  (1)  00  USS  RACINE  ltr  5960  ser  75  of  27  Mar  72  and  daily  observer 

reports 

(2)  C0MPI 1 1 B0PSUPPAC  Daily  Observer  Reports 
f5)  il IIBCB  1  Dailv  Obsep/er  Reports 

(4)  WC  SDIEGO  Daily  Observer  Reports/CD,  PKC  SDIEG0  ltr  ser  559  of  30MART; 

(5)  9th  MTR  BLT,  3rd  PLT,  B.  Co.,  USJ'iC,  Cajip  Pendleton  Observer  Reports 
(u)  Suimary  of  Observers  Daily  Coments/Problems  encotntered  during 

Inport  Phase 

(7)  Stannary  of  Observers Daily  Conments/Problems  encountered  during  Open 
Sea  Phase 

(S)  Photographs  of  the  At  Sea  and  Open  Sea  Hiases  of  the  OS DOC  Operation 

1.  Reference  (a)  requested  tiiat  CNO  be  advised  as  to  the  feasibility  of 
i’ACFLT's  participatiori  in  the  Off-shore  Discharge  of  Containership  (OSDOC) 
Evaluation  Tests  to  be  conducted  in  March  1972.  Reference  (b)  approved  the  use 
of  the  desired  PACFLT  assets  on  a  not- to- interfere  basis  as  noted  in  reference 
(a) . 

2.  In  compliance  with  reference  (c)  COMVAVBEAQ (GRU  ONE  was  designated  0CE  for 
the  OSDOC  evaluation  test  by  reference  (d).  Reference  (c)  directed  the  0CF. 

to  consolidate  the  test  evaluation  result  and  forward  the  report  to  C0MPIIIBPAC. 

5.  >n  order  to  prepare  for  OSDOC  II,  which  is  to  be  held  in  OCT  72  at  Fort 
Story,  Virginia,  CCMPHIBPAC  was  tasked  with  providing  NCEL  with  the  necessary 
flcct  support  for  conducting  engineer  tests  and  evaluation  of  the  concept  for 
the  off-loading/discharge  of  containers  from  a  non-self-sustaining  container- 
ship  i.e.,  no  permanent  crane  aboard.  The  tests  were  scheduled  to  be  conducted 
during  the  period  15-24  March  1972. 


*  *}  -?•••» 
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4.  The  USS  RACINE,  (LST  1191)  was  designated  to  perform  the  functions  of  the 
non-self-sustaining  containership.  Tlie  I*ublic  Works  Center,  San  Diego  pro¬ 
vided  and  operated  the  100  Ton  Floating  Crane.  P1IIBCB  1  was  assigned  tlie 
responsibility  of  providing  2  four  section  causeway  ferries,  a  causeway  loading 
platform,  four  standard  warping  tugs,  an  eight  section  causeway  pier  and  the 
men  necessary  to  operate  these  assets  and  conduct  tlie  cargo  shuttle  operations. 
The  9th  Motor  Battalion,  3rd  Platoon,  R  Conpany,  USMC,  from  Camp  Pendleton 
provided  tlie  truck/trailers  and  drivers.  Prior  to  the  start  of  the  exercise  a 
detachment  of  men  from  the  Naval  Mobil  Construction  Battalion  FIVE  installed 

a  100  ft.  by  100  ft.  aluminiar  matting  (AM-2)  pad  on  tlie  beach  for  a  staging 
area.  This  staging  area  was  enlarged  by  the  installation  of  an  additional  100 
ft.  by  100  ft.  pad  consisting  of  a  test  material  known  as  "On-Past."  This 
material  was  applied  by  NCEL.  Iiach  participating  in  it  had  designated  test 
evaluators  and  safety  observers  on  site  throughout  the  exercise. 

5.  The  OS  DOC  engineering  tests  were  conducted  in  two  phases:  first  phase  in 
San  Diego  Bay  during  tlie  week  13- l7  March  1972  with  ship  moored  to  buoys  in 
tlie  inner  harbor  and  second  phase  in  the  open  sea  off  the  Silver  Strand, 
Coronado,  California  during  20-24  March  1972  with  the  ship  moored  to  a  pre-set 
buoy  by  the  stem  and  anchored  forward. 

6.  enclosures  (1)  through  (5)  contain  the  designated  comnands  daily  comcnts 
as  prepared  by  their  respective  observers.  liiclosure  (1)  also  contains  the 
post  exercise  report  prepared  by  the  Conmanding  Officer,  USS  RACINE  (LST  1191). 
Summaries  of  the  coranents  regarding  problem  areas  with  reconmendations  to 
correct  tlie  difficulties  encouitered  during  tlie  Inport  and  Open  Sea  Phases  of 
tlie  exercise  are  stated  in  enclosures  (6)  and  (7)  respectively.  Enclosure  (8) 
contains  a  series  of  photographs  taken  during  both  phases  of  the  operation. 

7.  The  preliminary  view  of  tlie  OSDOC  engineering  evaluation  test  indicates  tlie 
concept  perse  is  feasible,  however,  some  major  problems  were  encountered  that 
would  limit  a  successful  operation  of  this  magnitude  due  to  the  type  of  assets 
used  and  tlie  attendant  requirement  for  acceptable  surf,  wind  and  sea  state 
conditions. 

8.  Only  the  major  problems,  from  an  operational  point  of  view,  will  be  dis¬ 
cussed  in  the  basic  letter.  Other  problem  areas  are  noted  in  enclosures  (1) 
through  (7).  Tlie  inport  phase  was,  in  general,  considered  successful.  Tnc 
major  operational  problems  encouitered  during  tlie  open  sea  phase  of  tlie  opera¬ 
tion  off  the  Silver  Strand  are  as  noted  below: 

a.  Constait  surging  of  the  rl«C  100  Ton  Floating  Crane  alongside  the  LST. 
This  was  eventually  reduced  to  acceptable  limits  by  modification  of  tlie  mooring 
arrangement  for  securing  tlie  crane  to  the  LST. 


147 


NI5G  1/N5:ga 


b.  Hie  camels  used  between  ship  and  crane  were  not  of  sufficient  width 
to  properly  separate  the  crane  and  tiie  LST.  As  a  result,  considerable  damage 
::as  inflicted  to  the  ship's  hull  arotnd  the  coulter  above  the  waterline. 

c.  The  sea  state  ranged  from  6  to  8  ft.  during  the  operation  and  should 
not  generally  exceed  sea  state  of  3  ft.  with  a  maximun  of  4  ft.  for  successful 
off  loading  operations. 

d.  The  causeway  ferry  was  uiable  to  marry  to  the  end  of  the  eight  section 
causeway  pier  due  to  surf/swclls  exceeding  7  ft.  Surf/swell  conditions  at  the 
end  of  tiie  pier  should  not,  in  general,  exceed  4  ft.  for  successful  operations. 

c.  The  use  of  tiie  present  assets  i.e.;  causeway  ferry  with  standard  warping 
tugs,  causeway  barge  platform,  100  ton  floating  crane,  relatively  small  staging 
on  tiie  beach  area  etc.,  as  a  system  to  off-load  and  discharge  tiie  cargo  over 
tiie  iicacii  is  considered  to  be  uidesireablc  and  of  major  concern  for  use  in 
operational  environment  at  an  objective  area  mainly  for  three  reasons  noted 
iiclow: 


(1)  Acceptable  surf,  wind  and  sea  conditions  required  are  not  expected 
to  generally  prevail  at  the  objective  area. 

(2)  Present  limited  Airphibious  shipping  would  preclude  use  of  assets 
of  tiiis  magnitude  at  objective  area  in  early  phase  of  assault. 

(3)  The  staging  area  constructed  on  tiie  beach  for  this  0|>c  ration  con¬ 
sisted  of  20,000  sq.  ft.  of  AM-2  aluminum  matting  and  r'tti-I:ast  material 
located  approximately  100  ft.  inboard  of  tiie  shore  line  and  connected  to  the 
causeway  fcrry/picr  by  Mo-Mat  for  movement  and  off  load  of  container! red  cargo 
iron  the  truck/trai lers.  Although  this  arrangement  proved  satisfactory  for 
tiiis  test,  the  unloading  of  1000  containers  from  a  containership  would  present 
astronomical  problems  in  providing  proper  staging  and  unloading  areas  during 
an  Hi  in  Lous  Assault.  The  beach  terrain  and  gradient  along  the  Silver  Strand 
were  practically  ideal.  The  concept  of  unloading  the  containers  on  tiie  beach 
or  moving  the  loaded  containers  in-land  in  support  of  tiie  forward  area  was  not 
a  test  objective  but  must  be  given  appropriate  consideration  in  the  development 
of  the  0SD0C  concept.  Truck/trai lers  with  IP  ton/20  ton  loaded  containers 
cannot  move  in  tiie  sand  without  some  type  of  matting  for  a  road  surface. 

0.  Hie  inport  iliase  went  relatively  smooth  due  to  tiie  calm  seas  and  wind 
conditions  encountered.  On  16  ?4arch  1972  a  total  of  eight  10  ton  containers 
•..ere  off-loaded  and  placed  on  tiie  truck/trailers  aboard  2-four  section  causeway 
ferries  and  transferred  to  the  concrete  ramps  at  tiie  Sava  1  Anphibious  Base, 
Ooronado  for  off-loading.  The  second  day  2- three  section  causeway  ferries 
(without  tiie  standard  causeway  beach  end)  were  used  to  test  capability  of 
marrying  the  barge  ferry  to  a  pre-set  causeway  pier  at  tiie  XAB  CORO  ramp.  Seven 
iP  tori  containers  and  one  20  ton  container  were  shuttled  ashore.  During  tiie 
afternoon,  all  containers  wore  ferried  back  to  the  ship  and  backloaded  with  the 
exception  of  the  one  20  ton  container. 
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10.  During  the  At  Sea  Phase  of  the  evaluation  test  conducted  during  21-23 
'larch  1972,  operations  were  delayed  due  to  the  difficulties  in  securing  the 
YD  Crane  alongside,  dice  the  crane  was  alongside  there  was  considerable 
surging  and  parting  of  lines  on  both  the  6  x  15  pontoon  can  causeway  platform 
and  crane.  This  surging  of  the  crane  caused  a  cancellation  of  the  operation 
for  that  first  day.  PIIIBCB  1  personnel  prepared  a  sketch  for  a  mooring  and 
fendering  plan  for  all  assets  to  minimize  the  surging.  This  was  discussed  with 
representatives  of  PMC  and  then  submitted  to  the  Cow»anding  Officer,  USS  RACIN'!: 
(LSI  1191),  for  his  approval.  Ch  the  following  day,  except  for  the  initial 
delay  in  mooring  the  crane  alongside  the  LST  as  reco— ended,  operations  pro¬ 
ceeded  on  schedule  and  eight  containers  were  off-loaded  and  shuttled  to  the 
beach  in  2 -four  section  causeway  ferries  utilizing  two  warping  tugs  per  ferry. 

11.  OU  23  March  1972  sea  state  conditions  had  deteriorated  and  difficulty  was 
encountered  mooring  the  crane  to  the  ship.  Eventually  off-loading  operations 
were  able  to  proceed.  Causeway  ferries  made  up  of  three  causeway  sections 
were  scheduled  to  shuttle  to  the  beach  and  marry  to  the  end  of  a  pre-set  eight 
section  causeway  pier.  However,  due  to  sea  state  conditions  only*  three  con¬ 
tainers  were  off-loaded  prior  to  cancelling  the  operation.  The  one  causeway 
ferry,  with  the  truck/trailers  loaded  with  containers,  attested  to  marry  to  the 
end  of  the  causeway  pier.  However,  after  considerable  effort  this  part  of  tl»e 
test  was  also  cancelled  due  to  the  surf  conditions  and  the  6  to  8  ft.  swells 

at  the  end  of  the  pier. 

12.  This  report  has  not  attempted  to  evaluate  the  engineering  aspects  of  the 
exercise  but  has  been  limited  to  an  operational  discussion  of  the  problems  en¬ 
countered  using  existing  PACFLT  assets. 

13.  In  simaaary,  the  OSDOC  tests,  using  existing  Navy  assets,  cannot  be  con¬ 
sidered  operationally  acceptable  because  of  the  limitations  discussed  herein 
and  in  reference  (e)  (GOf-KAVBEACIlGRU  ONE’S  preliminary  report).  These  tests 
did  serve  to  highlight  the  need  for  development  of  a  new  ’system.  Seme  ideas/ 
considerations  for  the  development  of  such  a  system  are: 

a.  The  system  should  include  a  containerized  ship  with  the  crane  as  an 
integral  part  of  the  ship. 

b.  As  limited  shipping  available  will  probably  not  be  able  to  accommodate 
a  pontoon  causeway/warping  tug  -  barge  ferry'  system,  the  aim  of  the  development 
program  sltould  be  to  include  as  an  integral  part  of  the  system  the  containerized 
ship,  crane,  and  ti>e  conveyance  to  move  the  containers  ashore.  Possibly  self- 
propelled  barges  which  could  be  sideloadcd  on  the  containership  could  fuiction 
as  the  conveyance  system.  The  necessary  hinge  rails  to  accommodate  these 
barges  could  be  designed  and  constructed  as  a  permanent  part  of  the  ship’s  hull 
structure.  These  self  propelled  barges  would  be  designed  specifically  for  the 
containers  and  probably  would  not  have  to  be  as  massive  as  the  present  pontoon 
causeway  sections. 
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c.  The  system  should  provide  for  containers  of  a  size  and  configuration 
that  are  operationally  acceptable/conpatible  with  con ditions/cus toners 
ashore.  The  containers  should  be  designed  to  fit  on  existing  vehicles  and/or 
vehicles  programed  for  development  which  can  cany  the  loaded  containers 
through  sand  and  other  operational  environments  without  the  assistance  of  some 
type  "matting"  surface. 

d.  The  system  should  provide  for  an  alternate  means  of  moving  containers 
ashore  if  the  Barge  Ferry  cannot  make  it  through  the  surf  zone  or  into  the 
beach  because  of  the  existence  of  sand  bars,  reefs  or  poor  beach  gradient. 
Current  landing  craft,  particularly  the  LCU,  could  handle  the  containers  pro¬ 
vided  that  a  properly  designed  wheel-base  carriage,  could  be  expeditiously  and 
securely  attached  to  the  container  after  it  has  been  removed  from  the  container 
cell  and  prior  to  loading  the  container  into  the  LCU.  After  the  LCU  has 
beached,  the  container  could  be  pulled  ashore  and  positioned  in  the  staging 
area. 


Copy  to: 

COKAVBEAO IGRU  TWO 
CO  PHIBCB  1 
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FIRST  ENDORSEMENT  on  COMIAVBEACKCRU  ONE  ltr  NBC  1/N3:ga  3960  ser  167 
of  4  APR  1972 


Froa:  Coaaunder  Aaphibious  Operations  Support  Cowaand ,  U.  S.  Pacific 
Fleet 

To:  fn— min  Aaphibious  Force,  U.  S.  Pacific  Fleet 

Subj:  Evaluation  Report  on  0SD0C  Exercises  Conducted  13-23  March  1972 
at  San  Diego,  California 


1.  Forwarded. 


Copy  to: 

COMCAVBEACHGRU  ONE 
COMMA VBEACHGRU  TOO 
CO  PHIBCB  ONE 
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SECOND  ENDORSEMENT  on  COKAVBEACHGRU  ONE  ltr  NBG  1/N3:ga  ser  167 
of  4  April  1972 

From:  Cowiander  Anphibious  Force,  U.  S.  Pacific  Fleet 

To:  Conmanding  Officer,  Naval  Civil  Engineering  Laboratory', 

Port  iiuc-nerae 

Subj :  Evaluation  Report  on  0SD0C  II  Exercises  conducted  13-23 
March  1972  at  San  Diego,  California 

1.  Readdressed  and  forwarded.  CCMPHIBPAC  concurs  with  the  com¬ 
ments,  conclusions  and  roco— indations  contained  in  the  report. 

2.  Considerable  concern  must  be  expressed  concerning  the  opera¬ 
tional  aspects  of  the  OS  DOC  concept.  The  test  environment  during 
the  at-sea  phase  was  characterized  by  sea  and  surf  conditions  no 
greater  than  those  normally  encotntered  during  an  a^hibious  oper¬ 
ation  but  proved  prohibitive  for  OSDOC  offload  operations.  Ac¬ 
cordingly,  it  is  considered  infeasible  to  conduct  offloading  by 
barge  crane  and  causeway  ferry/ marriage  operations  in  a  sea  state 
above  four  (4)  foot  maximtmu 


3.  It  is  further  concluded  that  reliance  upon  the  delivery  of 
containers  ashore  to  the  Landing  Force  in  an  ADA  by  barge  crane/ 
causeway  ferry  operations  is  not  realistic  in  view  of  the  magni¬ 
tude  of  daily  requirements  of  the  Landing  Force  ashore.  The  quan¬ 
tity  of  the  barge/crane,  causeway  and  motor  transport  assets  re¬ 
quired  to  support  the  concept  as  well  as  the  prohibitive  sea  and 
surf  conditions  which  may  prevail  render  this  technique  suspect 
until  further  evaluation  is  conducted  and  other  alternatives  are 
examined. 


Copy  to:  C.  Z^rst 

CsO  (conplete) 

QKAVMVT  (conplete) 

CINCPACFLT  (conplete) 

COW’H  I BOPSUPPAC 
amAVBEAQIGRU  ONE 
COM*' AVBEAQ IGRU  TWO 
CO  PHIBCB  ONE 
COmUBIAVT  (conplete) 
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Scr  75 

From:  Commanding  Officer,  USS  RACINE  (LS7-J.191)  <^7  MAR  iS7 £ 

To:  Commander  Naval  Beach  Group  ONE,  Naval  Amphibious  Base, 

Coronado,  San  Diego,  California  92155 

Subj:  Evaluation  Report  of  OSDOC  II,  conducted  13  March-23  March 
1972  at  San  Diego,  California 

Ref:  (a)  *OSDOC  II  Operational  Schedule  of  March  1972,  published 

by  NCEL  Port  Ilueneme,  California 

Enel:  (1)  Evaluation  Report 

1.  Reference  (a)  contains  detailed  information  for  the  conduct  c£ 
OSDOC  II. 

2.  Subject  evaluation  report,  submitted  as  enclosure  (1)  in  super 
of  reference  (a) ,  is  germane  only  to  problems  encountered  aboard 

ship. 


D.  W.  ANDERSON 


Copy  to: 
ACU-1 


Enclosure  (1) 
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EVALUATION  REPORT  OF  SHIPBOARD  OBSERVATIONS 
OSDOC  II  ENGINEERING  TRIALS  CONDUCTED  13-24  MAR  1972 


The  following  are  observations  by  USS  RACINE  (LST  1191)  personnel 
concerning  the  OSDOC  II  experiment: 

Phase  one  of  the  experiment  was  completed  in  San  Diego  harbor 
in  a  smooth  and  efficient  manner  with  the  exception  that  the  vacuum  tie 
downs  were  not  used  due  to  electrical  difficulties  with  the  compressor. 

During  phase  two,  conducted  off  Coronado  Roads,  the  sea  swells 
varied  between  one  and  three  feet  rising  to  a  six  foot  maximum  and  wind 
speeds  varied  between  one  and  thirteen  knots. 

The  vacuum  ties  were  not  used  at  any  time  during  phase  two. 

The  positions  of  the  crane  barge  and  the  platform  had  been  changed  since 
the  inception  of  the  project,  thereby  eliminating  the  possibilities  of 
using  the  vacuum  ties. 

During  phase  two,  it  became  apparent  that  even  the  slightest 
wave  action  would  cause  the  crane  barge  to  surge  wildly,  making  it  in¬ 
creasingly  difficult  to  be  securely  moored.  In  addition,  swells  of  over 
five  feet  created  so  much  surge  that  it  was  unsafe  to  moor  the  crane  to 
the  ship.  The  off  loading  of  containers,  however,  was  accomplished 
sxwthly  under  the  existing  surge  conditions  and  did  not  seem  to  be  slowed 
down  appreciably  by  the  surge  of  the  crane  barge. 

On  day  one  of  phase  two,  the  crane  barge  arrived  at  the  ship 
and  attempted  to  moor  without  the  proper  mooring  aids  in  place  on  its 
deck  or  the  proper  mooring  lines  and  wires  available.  The  crane  barge 
was  equipped  only  with  five  inch  polyethylene  lines,  all  of  which  parted 
when  a  moor  was  attempted.  Thus,  day  one  ended  without  a  successful 
moor  between  crane  barge  and  ship. 

On  day  two  of  phase  two  the  crane  barge  attempted  to  use  eight 
inch  mooring  lines,  but  only  provided  two  lines.  The  ship  provided 
three  additional  lines.  The  barge  was  able  to  make  a  marginally  satis¬ 
factory  moor  to  the  ship  using  six  and  eight  inch  lines  plus  archors 
fore  and  aft.  Eight  containers,  including  three  in  the  cell,  were 
off  loaded. 

On  day  three  of  phase  two,  the  moor  of  day  two  was  utilized 
once  more.  It  again  proved  to  be  marginally  satisfactory  at  best.  In 
swells  of  three  to  six  feet,  most  of  the  ship's  fenders  were  torn  off. 

The  ship  began  to  suffer  extensive  hull  damage  as  a  result  of  the  crane 
barge's  surging  and  the  project  was  terminated.  Hie  ship  lost  26  rubber 
mooring  fenders;  four  eight  inch  nylon  mooring  lines  were  damaged  beyond 
repair.  Three  of  the  remaining  six  containers  were  successfully  off 
loaded. 
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CONCLUSIONS 


The  OSDOC  II  evaluation  pointed  out  that  the  crane  barge  is  an 
impractical  means  to  off  load  a  container ship.  A  crane  barge  of  the 
nature  used  is  totally  unsatisfactory  for  the  OSDOC  trail  or  its  end 
result  due  to  the  uncontrollable  surge. 

The  incompatibility  between  barge  and  ship  would  be  inherent  in 
any  such  operation  due  to  vast  difference  in  size  between  the  two. 

This  operation  slight  have  been  sore  successful  if  it  had  been 
thoroughly  planned  beforehand.  The  limiting  factor  throughout  was  the 
mooring  of  the  crane  barge  to  the  ship  which  should  have  been  carefully 
taken  into  account.  The  inadequacy  of  the  vacuum  ties  and  the  failure 
to  provide  sufficient  and  correct  material  to  moor  the  crane  and  to 
fend  it  off  from  the  ship  requires  further  study. 

A  plan  for  mooring  the  crane  barge  to  the  ship,  developed  by  ACB- 
ONE  was  not  explained  to  crane  barge  personnel.  It  was  imperative  for 
them  to  be  knowledgeable  of  snoring  plans  prior  to  arrival  at  the  ship. 

The  platform  ship  noticed  no  difficulty  during  the  actual  loading 
and  unloading  of  containers  on  deck  and  into  the  cell.  The  ship  could 
accommodate  a  maximum  of  18  containers  loaded  in  this  manner  and  maintain 
sufficient  working  space.  The  containers  loaded  in  the  cell  proved  to 
be  easier  to  load  and  off  load  than  those  on  deck  due  to  excellent 
spreader  bar  guides  positioned  at  the  top  of  the  cell.  The  crane  was 
able  to  reach  all  working  areas  of  the  ship  effectively.  The  only 
problem  of  clearance  occurred  when  the  crane  was  loading  on  the  pontoon 
platform,  when  the  distance  between  the  crane  cab  and  the  ship  approxi¬ 
mated  two  to  three  feet. 

Surging  of  the  crane  barge  seesied  to  have  no  effect  on  the 
operator's  ability  to  successfully  position  the  spreader  bar  with  or 
without  a  load,  nor  did  it  effect  the  riggers'  ability  to  control  the 
load  using  15  ton  block.  The  100  ton  block,  however,  became  unmanage¬ 
able  in  swells  of  over  4  feet. 


RECOMMENDATIONS 

The  existing  type  of  crane  barge  used  should  be  discarded  as  a 
factor  in  the  trial.  For  practical  results,  the  crane  to  be  used 
should  be  mounted  on  a  stabilized  platform,  preferably  a  ship. 

A  crane  barge  of  this  nature,  if  necessarily  used,  should  be 
provided  with  fenders  similar  to  those  found  on  most  tug  boats.  These 
rubber  and  manila  rope  constructed  fenders  should  be  made  to  extend  over 
the  entire  side  which  is  to  be  moored  to  the  ship  and  well  around  both 
corners  of  the  barge.  These  should  then  be  supplemented  with  a  combina¬ 
tion  of  the  mooring  fenders  which  the  ship  ;.ovided  and  log  camels  of 
sufficient  size  to  be  effective.  One  400  foot  and  three  200  foot  lengths 
of  spring  lay  wire  should  be  used  vice  any  type  of  mooring  lines. 
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Civilian  personnel  on  the  crane  barge  should  be  thoroughly  briefed 
on  mooring  plans  and  safety  precautions  prior  to  arrival  at  the  ship. 

The  idea  of  using  vacuum  ties  in  this  type  of  operation  should  be 
completely  discarded  or  re-evaluated. 

laglines  used  to  handle  containers  should  alvays  be  cleat  tended. 
Sufficient  cleats  should  be  provided  on  the  platform  ship,  the  crane 
barge,  and  the  pontoon  in  order  to  tend  these  lines. 
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OPERATIONS  SUPPORT,  PACIFIC  FLEET 


15  March  1972 

1.  The  first  days  evolution  was  conducted  in  a  very  anot»  ■inner. 
Mo  aajor  problems  were  encountered. 

2.  The  6x15  loading  platform  appeared  to  be  too  small  at  the  start. 
The  hyster  requires  S  sections  when  perpendicular  to  die  plat  fora  axis. 
After  the  initial  jockeying  of  the  first  container  there  was  adequate 
room.  The  addition  of  3  nore  sections  would  definitely  be  advantageous 
for  work  space  and  stability. 

3.  The  motor  unit  for  the  power  tag  lines  was  inadequate  to  keep  a 
strain  on  die  lines.  This  unit  was  disconnected  after  the  first  four 
containers  had  been  off  loaded. 

4.  The  vacuum  pump  for  the  suction  pad  was  inoperative  until  1130. 
Ships  company  repaired  the  unit.  Fower  overload  kept  kicking  unit  off. 
Vacuum  pads  will  be  installed  this  afternoon. 

5.  The  locking  device  on  the  spreader  bar  sheared  but  did  not 
cause  any  problem.  Pin  was  replaced  by  ships  company. 

6.  The  first  narriage  of  the  causeway  section  with  the  6x15  was 
completed  in  1.5  minutes.  The  second  marriage  was  conducted  with  the 
hyster  on  the  6x15  section.  By  moving  it  and  redistributing  the  weight 
the  sections  were  leveled  and  quickly  married. 

7.  A  total  of  8  containers  were  scheduled  to  be  off  loaded,  7  10- 
ton  and  1  20-ton.  Eight  (8)  10-ton  containers  were  off  loaded.  No 
explanation  was  given  as  to  reason  for  change.  It  did  not  affect  any  of 
the  operation. 

8.  One  complete  cycle  lift  required  a  total  of  9  minutes  and  06 
seconds.  From  main  deck  to  6x15  platform  4  minutes  and  20  seconds. 

From  6x15  platform  to  secured  on  trailer  required  5  minutes  and  50 
seconds.  The  difference  in  tiacs  is  due  to  tining  of  different  lifts. 

9.  All  in  all  I  would  consider  the  first  days  test  highly  satis¬ 
factory  with  no  significant  problem  areas. 

16  March  1972 

1.  The  OS DOC  II  tests  scheduled  for  Thursday,  16  March  were 
completed  ahead  of  schedule  with  only  minor  difficulties. 

2.  Seven  vice  six  containers  were  off  loaded  via  a  3-section 
causeway  train  in  two  trips.  The  train  was  off  loaded  on  a  2-section 
causeway  moored  to  the  concrete  ramp. 

3.  The  first  train  contained  the  20-ton  container  on  the  bow 
section.  There  were  no  problems  in  the  joining  cf  die  two  sections  at 
the  concrete  ramp. 
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4.  There  were,  however,  a  number  of  problems  during  today's 
phase  that  bear  mentioning: 

a.  The  vacuum  pump  used  on  the  suction  p-»ds  was  burned  up 
prior  to  0745  this  mooring.  Apparently  what  happened  was  that  the 
pump  was  turned  on  by  someone  on  the  ship  either  during  the  evening  or 
early  morning  hours  and  the  motor  and  wiring  overheated  and  burned  up. 

At  0730  the  fantail  watch  extinguished  the  motor  unit  with  PKP. 

b.  The  power  taglines  again  did  not  appear  to  work  satisfac¬ 
torily.  The  unit  was  worked  on  yesterday  but  the  motor  is  too  small 
for  the  loads  being  handled.  Headhog  line  was  adequate  for  smooth 
water  operations  but  may  become  a  problem  at  sea. 

c.  The  20-ton  container  was  lifted  using  the  big  hook  and  set 
on  the  6x15  platform  with  no  problems.  When  the  hysters  inserted  the 
forks  they  were  in  all  except  the  last  12".  When  lifting  the  Lack,  the 
wheels  were  barely  touching  the  deck.  The  hyster  was  able  to  lift  the 
container  under  the  conditions,  but  would  have  been  unsafe  under  sea 
conditions.  The  front  wheels  dished  the  causeway  plate  that  had  not 
been  strengthened.  The  actual  tire  track  was  imbedded  in  the  plates. 

d.  The  trailer  with  the  20- ton  container  was  moved  with  the 
wheels  on  the  strengthened  plates  with  little  or  no  problems.  There 
was  a  little  bound  in  the  middle  of  the  trailer.  With  the  weight  the 
sections,  where  connected,  were  buckled  about  18  inches  as  the  trailer 
crossed.  As  the  tractor  left  the  causeway  at  the  ramp  at  about  a  45° 
angle  the  positive  stop  of  the  fifth  wheel  was  hit.  It  is  not  known 
if  this  is  an  actual  limiting  or  positive  stop  which  could  have  caused 
problems.  On  a  10-ton  load  we  ran  a  crush  test  and  there  did  not  seem 
to  be  any  excessive  pres-  ire  exerted. 

5.  Due  to  Lhe  problem  with  the  20-ton  lift  there  will  be  no  20- 
ton  lifts  attempted  next  week  at  sea  with  the  hyster. 

6.  Present  complete  causeway  ferry  train  cycle  from  ship-t-ramp- 
to-ship  requires  60  -  70  minutes. 

7.  All  backload  was  completed  during  the  afternnon  Thursday  vice 
Friday  as  scheduled.  A  critique  will  be  held  Friday  AM  vice  1500. 

o.  The  performance  of  the  Seabee  unit  has  been  extremely  note¬ 
worthy.  Every  man  s  terns  to  understand  the  entire  program  and  has  been 
well  briefed.  There  has  not  been  a  raised  voice  or  a  single  man  yelling 
orders  or  people  running  to  and  fro.  Causeway  trains  have  been  married 
to  the  6x15  platform  and  the  stub  pier  in  an  average  of  2  minutes. 

21  March  1972 

1.  The  tests  for  Tuesday,  21  March,  were  called  off  at  1120  due 
tr  difficulties  in  securing  the  YD  to  the  ship.  The  problem  was  in  the 
proper  use  of  the  mooring  lines,  i.  e.,  4-inch  polypropylene,  nylon 
braided,  3-in-l  power  braid,  and  manila  mixed.  Excessive  slack  caused 
surging  and  parting  of  lines.  The  6-10  fenders  between  the  ship  and 
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the  crane  all  parted  at  one  time  or  another.  All  had  been  secured  with 
line.  After  the  metal  to  metal  rubbing  of  crane  and  ship  caused  quite 
a  bit  of  mi**or  dishing  of  ship  plates  and  tearing  of  port  quarter,  the 
fenders  weie  secured  with  cables.  While  the  problem  existed  between 
the  ship  and  crane  a  similar  situation  was  occurring  between  the  6x15 
and  the  crane.  All  lines  parted  at  one  time  or  another  due  to  ships 
difficulties  and  deteriorated  line.  By  the  use  of  line  provided  by 
ACB-ONE  this  problem  was  alleviated.  While  causeway  ferries  were 
married  to  6x15  platform  the  working  condition  caused  one  section  to 
have  two  cans  become  loose  Lut  not  adrift. 

2.  There  was  little  problem  in  running  the  causeway  trains  to 
the  beach  either  empty  at  low  tide  or  with  four  tractors  and  trailers. 

The  TD-25  bulldozer  was  used  to  push  the  causeway  off  and  hooked  on 
with  winch  to  pull  causeway  in  to  give  a  completely  dry  ramp.  AM-2 
matting  was  used  and  no  problems  encountered. 

3.  The  down  chains  for  the  trailers  were  not  adequate.  There 
was  no  means  of  tensioning  the  chains  after  attachment.  The  use  of 
"Peck  and  Hale"  hold  down  gripe  should  be  used.  It  is  not  believed 
that  these  will  be  available  during  the  remainder  of  the  tests. 

4.  The  inoperative  valve  in  the  power  tagline  system  was 
repaired  and  while  not  tested  appeared  to  eliminate  some  swing. 

5.  The  vacuum  pump  was  repaired  and  available  but  not  used  as  the 
suction  pads  are  incompatible  with  this  type  of  crane, 

6.  The  same  tests  scheduled  for  today  will  be  rescheduled  for 
tomorrow  with  ACB-ONE  and  Mr.  Rainey  of  PWC  drawing  up  an  adequate 
mooring  plan.  ACB-ONE  will  provide  3  inch  3-in-l  power  braid  lines 

to  ship.  PWC  will  have  a  *arge  camel  between  crane  and  ship  which  will 
protect  ship  sides  as  well  as  provide  additional  clearance  for  the  swing 
of  the  cob  as  it  approaches  the  ship. 

7.  While  frustrating  at  times,  there  was  a  great  deal  learned  that 
should  cause  tomorrow’s  plans  to  go  smoothly.  All  of  the  old  lines  were 
parted  today  so  tomorrow  we  will  have  new  and  adequate  line,  hopefully. 

8.  Sea  and  weather  conditions  were  ideal  and  are  anticipated  to 
be  the  same  tomorrow. 

23  March  1972 

1.  The  tests  scheduled  for  Wednesday,  22  March  1972,  were  conducted 
satisfactorily.  Eight  containers  were  off  loaded.  Five  from  the  deck 
and  three  containers  in  the  cell. 

2.  Steering  the  barge  to  the  ship  continued  to  be  a  small  problem. 
It  seems  as  though  no  one  on  the  ship  is  aware  of  how  to  get  all  the 
slack  out  of  the  lines.  They  were  obviously  either  afraid  or  reluctant 
to  place  a  strain  on  the  8- inch  lines  being  used.  ACB  ONE  provided  the 
ship  with  a  copy  of  the  suggested  mooring  plans  which  the  ship  indicated 
they  would  use.  Warrant  Officer  Troino  of  ACB  ONE  finally  had  to  be 
brought  in  from  the  causeway  train  and  direct  the  placing  and  tensioning 
of  the  lines  on  the  ship.  Once  this  small  flap  was  completed  the  crane 
rode  satisfactorily  and  all  evolutions  were  very  smooth. 
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3.  During  the  marrying  of  the  second  causeway  train  to  the  6x15 
platform  in  the  afternoon  there  was  considerable  wind  and  chor  »y  seas. 
While  having  a  lot  of  effect  on  maneuvering  there  was  little  difficulty 
experienced. 

4.  The  one  injury  of  the  day  occurred  to  the  PWC  foreman  on  the 
crane.  He  and  all  others  in  the  area  had  been  advised  that  one  of  the 

8  inch  lines  was  going  to  jump  a  dleat  and  to  stand  clear.  While  check¬ 
ing  other  lines  he  moved  into  the  area  as  the  line  did  in  fact  jump  the 
cleat.  He  received  a  broken  tibia  and  will  be  hospitalized  approximately 
6  weeks. 

5.  Today's  schedule  consists  of  removing  the  remaining  7  containers 
via  the  ferry  and  causeway  marriage  system.  There  will  be  one  20-ton 
container  remaining  on  board  which  will  be  off  loaded  at  the  pier. 
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WATERFRONT  OFFICER  PHIBCB  1 


15  March  1972 

Problem:  Marriage  bridles  were  not  of  sufficient  length. 

Action  Taken:  Connected  bridle  eyes  to  first  cleat  vice 
second  cleat  inboard  of  causeway  end.  New  bridles  of  propet  length 
have  been  issued  to  Beach  Bravo. 

Problem:  Forklift  had  problems  inserting  forks  into  container 
openings  due  to  small  openings  and  forks  were  out  of  line. 

Recommend  a  t ion :  Enlarge  holes  in  container  and  re-adjust 
fork  tongs. 

Problem:  Containers  would  not  set  level  on  6x15  barge  because  of 
angles  and  protruding  belts  which  also  would  cause  damage  to  the 
container. 

Action  Taken:  Layed  three  pieces  of  plywood  on  6x15  barge 
between  angles. 

16  March  1972 

Problem:  As  mentioned  in  report  submitted  for  the  phase  held  on 
15  March  1972,  the  forklift  blades  are  too  thick  causing  difficulty  in 
inserting  the  retracting  blades  from  containers. 

Recommendation :  Thickness  of  blades  should  be  planed  down. 

Problem:  When  forklift  hoisted  the  20  ton  containers  the  rear 
wheels  left  the  platform  deck.  This  could  cause  serious  damage  and  a 
safety  hazard  during  operations  especially  in  any  type  of  sea 
condition  other  than  complete  calm  waters  such  as  experienced  in  the 
closed  harbor. 

Recownendation :  With  present  forklift  no  load  heavier  than 
10  tons  or  maximum  15  tons  should  be  lifted. 

Problem:  6x15  platform  not  wide  enough  to  maneuver  forklift  with 

ease. 

Recommendation:  Platform  should  be  8x15  or  a  full  9x15  to 
sufficient  room  to  maneuver. 


161 


21  March  1972 


Problem:  First  and  foremost  the  YD  crane  was  made  up  to  the  ship 
completely  wrong,  which  was  the  main  reason  for  cancelling  the  opera¬ 
tion  for  the  day  without  accomplishing  a  single  lift. 

Action  Taken:  Numerous  lines  were  replaced  on  ship  to  barge, 
fenders,  and  6x15  platform  to  crane  as  they  parted  due  to  extensive 
surging  of  yard  crane.  Finally,  a  head  line  was  led  from  the  forward 
part  of  the  ship  to  yard  crane  but  was  a  1-inch  wire  which  was  completely 
unsatisfactory. 

Recommendation:  That  the  yard  crane  and  6x15  platform  be 
secured  properly  as  recommended  at  conference  held  during  afternoon 
of  21  March  1972. 

Problem:  There  was  no  camel  placed  between  the  ship  and  yard 
crane  for  protection. 

Action  Taken:  Fendering  was  placed  between  the  ship  and  yard 
crane,  but  insufficient  to  protect  the  ship  from  damage. 

Recommendation:  Camel  be  supplied  by  PWC  for  placement  between 
ship  and  yard  crane.  This  camel  to  be  tended  by  the  ship  with  5  or  6 
inch  nylon  lines. 

Problem:  Chafing  of  securing  lines  between  yard  crane  and  6x15 
platform  causing  lines  to  part  along  with  the  heavy  suring  of  the  crane 
due  to  improper  securing  lines  to  ship. 

Action  Taken:  Continuously  replaced  lines  as  they  parted. 

Recommer -..t ion:  As  stated  in  previous  problem  areas,  there  is 
a  need  'or  the  yard  crane  to  be  properly  secured  to  the  ship  to  alleviate 
the  excessive  surging  of  crane. 

Problem:  Bitts  on  6x15  platform  broke  off  causing  a  grave  safety 
hazard . 


Action  Taken:  Securing  lines  were  wrapped  around  causeway 
angle  irons. 

Recommendation:  Additional  reinforcement  needed  when  install¬ 
ing  bitts  to  causeway  to  insure  proper  strength. 
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Problem:  End  cans  on  two  causeways  broke  loose  due  to  improper 
assembly,  loosened  bolts  and  cracked  welds. 

Action  Taken:  Continuous  watch  placed  on  section  to  watch  £or 
further  damage  and  to  report  to  Officer  in  Charge. 

Reco mmenda t ion :  Weld  "A"  plates  on  facing  between  each  end 
can.  This  is  a  normal  requirement  by  NCEL  and  adds  considerably  to  the 
strength. 

Problem:  One  1-inch  chain  and  pelican  hook  used  in  conjunction 
with  6x15  yard  crane  securing  line  parted.  This  caused  a  grave  safety 
hazard . 


Action  Taken:  Deleted  the  chains  and  pelican  hooks  using  5- 
inch  nylon  line  only. 

Recommendation :  Use  1  1/4-inch  wire  straps  around  causeway 
angle  irons  and  secured  into  5-inch  nylon  line,  thereby  alleviating 
the  chafing  of  the  lines. 

Problem:  Unable  to  cinch  up  properly  on  3/4  inch  chain  used  to 
secure  trucks  to  causeway  sections. 

Action  Taken:  None 

Recommenda t ion :  Use  Feck  and  Hale  grips  or  aviation  grips  for 
faster  and  more  secure  method  of  securing  the  trucks  to  causeway. 

22  March  1972 

Problem:  Two  additional  bitts  broke  loose  from  the  6x15  platform. 

Action  Taken:  Rigged  wire  straps  around  angle  irons  for 
securing  lines. 

Recommendat ion :  Insure  bitts  are  welded  properly  and 
reinforced. 

Problem:  Two  5-inch  nylon  securing  lines  on  6x15  platform  parted. 

Action  Taken:  Replaced  lines. 

Recommenda t ion :  PHIBCB  1  should  have  6-inch  nylon  line  to  use 
for  head  and  stern  lines  for  an  operation  of  this  magnitude.  A  1250 
has  been  submitted  to  Supply  for  the  line. 


BEACH  BRAVO  COMMAND  PHIBCB  1 


Comment:  Unloaded  ferry  rode  up  too  high  on  concrete  ramp. 
Difficulty  encountered  retracting  ferry  each  time. 

Recommendat ion :  Slower  approach  to  ramp  required  when  unloaded. 
A  pusher  vehicle  (TD  15,  25  or  forklift)  required  to  assist  ferry 
retraction. 

Comment:  Forklift  had  difficulty  inserting  and  retracting  forks 
from  slots  in  container  boxes. 

Recommendation:  Slots  in  container  boxes  should  be  larger. 

Comment:  Forklift  had  difficulty  maneuvering  to  insert  forks  in 
slots  in  container  boxes  because  of  container  angle  on  platform. 

Recommendat ion :  Containers  should  sit  perpendicular  to  ship 
on  second,  third,  and  fourth  cans  from  inboard  side.  This  should  greatly 
increase  maneuverability  of  forklift. 

Comment:  The  deck  of  the  6x15  platform  distorted  as  forklift 
maneuvered  resulting  in  forks  becoming  unlevel. 

Recommendation:  Deck  of  6x15  loading  platform  should  be 
re-enforced  with  additional  steel  plating  to  prevent  sagging  of  the 
deck  as  forklift  maneuvers. 

Comment:  Difficulty  retracting  forklift  forks  from  container 
slots  when  box  is  loaded  on  trailer,  due  to  slight  angle  of  bed  to 
6x15  deck. 

Recommendat ion:  Elevate  back  end  of  box  by  one  inch  (1/2  sheet 
of  1  inch  plywood)  to  compensate  for  slight  angle. 

Contr.cn t :  No  containers  off  loaded  this  day  (21  March)  due  to 
difficulties  encountered  in  securing  PWC  crane  to  ship.  Operations 
secured  at  1130  in  order  to  develop  a  better  mooring  system. 

Comment:  Once  the  PWC  crane  was  properly  secured  to  the  LST  the 
remainder  of  the  operation  went  smoothly. 


Comment :  The  difficulty  of  beaching  the  causeway  ferry  due  to 
tide/beach  gradient  conditions  was  overcome  by  "snaking"  the  ferry  up 
the  beach  with  the  TD-25  dozer. 

Comment:  Due  to  heavy  surf  conditions  the  3-section  causeway 
ferry  could  not  marry  to  the  pier  after  loading  the  three  containers. 
All  assets  were  told  to  return  to  base  at  1300. 

Recommendat ion :  A  12-section  causeway  pier  be  inserted  at  the 
strand  to  prevent  end  from  being  in  surf  zone. 
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OBSERVATIONS  ON  OS DOC  II  ENGINEERING  TESTS 
(PWC,  San  Diego) 


I.  The  following  observations  were  Made  by  the  operating  forces  aboard 
the  YD  193  during  the  at  sea  container  off  loading  exercise  from  the 
LST-1191  to  causeway: 

a.  Fenders  should  be  at  least  5  feet  in  width  between  the  crane 
barge  and  ship.  This  not  only  would  prevent  the  barge  crane  from 
damaging  the  ship  would  also  allow  the  crane  to  swing  360°  without  the 
counterweight  hitting  the  side  of  the  ship. 

b.  If  at  all  possible,  in  rough  water  a  crane  with  a  “free  fall" 
hook  should  be  used.  This  would  allow  the  operator  to  slack  off  the 
strong  back  fast  to  keep  up  with  the  surge,  give  the  operator  better 
control,  and  prevent  the  strong  back  guides  from  punching  holes  in  the 
container - 

c.  The  strong  back  guides  should  be  longer  and  built  out  of 
heavier  material.  Two  should  be  placed  on  the  operator's  side  and  two 
on  the  right  end,  if  you  are  swinging  to  the  left,  and  the  reverse  end 
if  you  are  swinging  to  the  right  to  hook  on  containers. 

d.  The  tagline  concept  to  control  the  container  is  an  excellent 
idea  but  the  operator  should  have  better  control  than  was  allowed  with 
the  air  friction  that  was  used  in  this  test.  At  no  time  during  the  use 
of  air  control  could  you  tell  how  ouch  pressure  or  added  line  pull  was 
put  on  the  tagline.  During  one  of  these  tests  triien  released,  the 
increased  tension  broke  one  of  the  sheave  blocks.  It  is  recommended  a 
graduated  control  valve  that  would  give  zero  pound  line  pull  up  to 
whatever  pull  is  needed  to  turn  the  container  to  be  used.  There  should 
be  at  least  five  known  line  pull  positions  to  each  side.  In  addition, 
the  which,  sheaves,  and  wire  should  be  heavier  for  use  on  this  large  of 
a  crane. 

c.  It  would  help  the  operator  a  great  deal  if  the  operator's  cab 
was  up  high  sc  he  could  alsays  see  the  strong  back  or  the  container  if 
possible.  This  caused  no  problem  while  unloading  the  LST  but  it  could 
create  a  major  problem  if  unloading  a  containcrship  whose  sides  are 
60  feet  above  cater.  While  swung  over  the  ship,  the  operator's  can  on 
the  YD  193  is  only  one  foot  from  the  side  of  the  ship. 

f.  There  was  no  difficulty  in  lifting  the  10-ton  containers  fast 
enough  to  clear  the  other  containers  before  the  surge  took  over  but  it 
is  recommended  that  a  signalman  and  four  tagline  men  be  used.  If  only 
four  men  are  used,  it  is  impossible  for  the  operator  to  watch  all  tag¬ 
lines  to  check  if  they  are  fouled  and  also  watch  the  container  to  keep 
the  swing  out  of  the  load. 


g.  Added  cleats  should  be  provided  on  this  type  of  operation  for 
use  by  the  tagline  handlers*  In  this  exercise  all  of  the  existing  ones 
were  used  to  secure  the  crane  to  the  ship  and  the  causeway  to  the  crane. 

h.  If  a  good  mechanical  tagline  is  used,  the  operator  should  be 
properly  instructed  on  how  to  use  it  and  be  proficient  in  its  operation 
before  off  loading  a  containership. 

i.  In  using  a  smooth  water  crane  for  rough  water,  all  sheaves 
should  have  guards.  If  two  hooks  are  on  the  crane  and  both  hooks  are 
to  be  used  one  at  a  tine,  the  main  hook  should  have  taglines  hooked  to 
the  heel  of  the  boom  on  either  side  and  controlled  by  an  air  tugger  or 
electric  winch  so  the  crane  operator  can  take  up  the  slack  on  the  tag- 
line  when  lowering  the  hook.  Keeping  a  tension  on  the  line  will  prevent 
the  hook  from  singing  in  a  fore  and  aft  motion  and  the  operator  can 
control  the  side  motion  with  the  swing. 

j.  For  the  deck  operation,  nothing  smaller  than  10  inch  nylon 
should  be  used.  This  has  a  great  stretching  ability  as  well  as  a  high 
breaking  strength.  On  the  first  day  of  this  operation  we  used  8  inch 
polypropylene  and  polyethylene  line  which  would  not  absorb  the  impact 
on  fast  surge.  The  line  would  stretch  and  breack. 

k.  The  causeway  used  to  land  the  containers  should  be  six  pontoons 
wide  instead  of  the  five  wide  used.  This  would  give  the  forklift 
operator  more  room  to  manuever.  All  bolt  heads  should  be  cut  off  and 
flush  decked.  This  would  allow  the  forklift  to  pickup  the  container 
anywhere  the  crane  set  it  dcwn  without  the  bolt  heads  interferring  with 
the  forks. 

2-  In  our  opinion  the  YD  193  performed  the  harbor  off  loading  as  well 
as  any  crane  could,  both  safety-wise  and  speed-wise.  For  rough  water 
this  type  of  crane  is  not  the  best  method  of  off  loading  containers  but 
with  the  proper  fender  system,  good  securing  lines,  and  the  abov< 
suggestions  enacted,  a  containership  could  be  unloaded. 
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3rd  Pit.  B  Co.  9th  MT  Bn.  and  OSDOC  II 


From  14  March  to  24  March  1972  this  unit  was  TAD  to  Amphibious 
Force  Pacific  Fleet  at  Naval  Amphibious  Base,  Coronado,  for  engineering 
evaluation  in  relation  to  an  Offshore  Discharge  of  Containership  (OSDOC) 
exercise. 

The  purpose  of  the  exercise  was  to  ietermine  the  present  military 
capability  and  shortcomings  for  unloading  containerized  cargo  at 
beach-heads . 

The  need  for  such  a  capability  has  become  apparent  in  face  of  the 
limitited  lift  capability  of  the  Amphibious  Fleet  and  the  conversions 
of  almost  all  commercial  shipping  to  containerized  cargo  handling 
methods  and  facilities.  As  these  are  the  vessels  which  should  be  con¬ 
scripted  to  augment  the  Fleet,  the  compatability  of  military  equipment 
with  containers  is  being  evaluated. 

The  tractor- trailer  platoon  of  B  Co.  9  MT  was  tasked  by  1st  Motor 
Transport  Bn.,  its  parent  unit,  to  provide  eight  tractor- trailers  with 
drivers  and  supervisors  for  the  OSDOC  tests  at  Coronado. 

Specifically,  the  tractor-trailers  were  used  as  platforms  for 
carrying  cargo  containers  while  being  ferried  ashore.  They  moved  from 
the  beached  ferries  over  prepared  synthetic  surfaces  to  a  hardstand 
on  shore,  where  they  were  unloaded  by  mobile  crane. 

The  operation  was  simple  in  scope.  At  sea  there  were  four 
operational  elements: 

1.  The  ship  moored  2,000  yards  offshore. 

2.  The  barge  crane  moored  alongside  the  ship. 

3.  The  loading  platform  with  forklift  moored  alongside  the 
barge  crane. 

4.  The  multi-section  causeway  ferries  shuttled  ship  to 
shore,  docked  with  loading  platform,  beached,  powered 
by  warping  tugs. 

3.  The  tractor- trailers  boarded  ferries  at  the  beach, 
move  to  loading  platform,  moved  to  empty  ferry,  and 
moved  off  ferry  to  beach. 

Tractor-trailers  were  transported  from  the  beach  to  the  ship  on 
multi-section  causeway  ferries  by  tugboats.  An  empty  ferry  was  also 
transported  to  the  ship  and  the  ferries  were  ’.inked  up  end  to  end  with 
the  loading  platform  moored  to  the  crane  barge.  Coaacrciallv  manufac¬ 
tured  cargo  containers  (8,x8'x20',  10  and  20  payloads)  were  off  loaded 
by  the  barge  crane  to  the  loading  platform.  A  forklift  placed  a 
container  aboard  each  trailer  which  the  drove  onto  the  awaiting  causeway 


ferry.  On  completion  of  loading,  the  containers  and  trucks  were  dogged, 
the  ferry  unhooked  from  the  loading  platform  and  propelled  to  the  beach 
by  tugboats.  The  ferry  was  beached  and  towed  ashore  whereupon  Mo-Mat 
fiberglass  matting  was  rolled  out  on  top  of  the  sand  from  the  causeway 
to  a  prepared  hardstand  of  AM-2  metal  matting  and  On-Fast  fiberglass 
matting.  These  surfaces  insured  traf ficability.  Ashore,  the  trucks 
were  unloaded  by  mobile  crane.  Empty  tractor- trailers  wainting  on  the 
beach  boarded  the  causeway  ferry  as  soon  as  the  loaded  ones  were  off. 

The  ferry  then  returned  to  the  ship  and  the  process  was  repeated. 

Motor  Transport  assets  remained  operational  throughout  the  exercise 
and  minor  troubleshooting  cleared  up  all  problems.  The  tractor-trailers 
were  not  a  stumbling  block  in  any  aspect  of  the  operation  and  drivers 
were  alert  and  responsive. 

Several  minor  problems  were  encountered: 

1.  Tires  were  unable  to  evenly  carry  the  weight  placed  on 
the  trailers,  and  there  was  limited  contact  with  the  causeway  terry 
deck  due  to  its  riveted  and  plated  surface  being  uneven. 

2.  The  gradient  of  the  causeway  beach-end  approaches  the 
mairifw  allowable,  without  straining  the  fifth  wheel  groundings. 

3.  IWo  flat  tires  were  sustained  from  traveling  over  section 
connector  bargs  protruding  up  and  on  the  edges  of  th«'  sections. 

4.  Roll  out  fiberglass  Mo-Mat  tended  to  ripple  under  the 
trailer  tfieels,  sometimes  to  the  point  of  rolling  it  up  and  crushing 
it.  Anchoring  alleviated  this. 

Valuable  information  determined  from  the  operation  included  the 
following: 


1.  Tractor- trailers  can  be  driven  on  heaving  causeway  sections 
without  great  difficulty.  Backing  for  short  distances  is  feasible 

and  for  long  distances  is  possible. 

2.  Tractor- trailers  can  be  loaded  and  haul  10  and  20  ton  pay- 
load  containers  over  short  distances  with  no  apparent  difficulty.  This 
includes  negotiating  a  287.  beach  gradient. 

3.  Tractor- trailers  can  operate  on  prepared  synthetic  surfaces 
for  a  limited  duration  without  extensively  damaging  them  or  getting 
stuck.  Diesel  fuel  does  not  damage  these  surfaces. 

In  summary,  if  other  critical  factors  are  within  operating  para¬ 
meters  for  ocean  operations  of  this  type,  tractor-trailers  can  be 
effectively  employed  to  aid  in  off  loading  containerized  cargo. 
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Susaary  of  Comments 

Problems  Encountered  During  la port  Phase 


"Problem:  The  forklift  "pockets"  in  containers  were  not  Large 
enough  for  full  insertion  of  forklift  blades.  This  caused  considerable 
delay  in  handling  containers.  It  is  also  an  unsafe  act hod  of  operation. 

Recoaaendation:  That  the  thickness  of  the  forklift  blades  be 
subh  that  full  insertion  of  the  blades  into  the  container  is  possible. 
This  will  insure  ease  in  handling  containers  and  reduce  the  safety 
hazard.  Also,  the  possibility  of  loading  containers  directly  ontc  the 
trucks  should  be  investigated.  This  could  require  special  equipment. 

Problem:  The  rear  wheels  of  the  forklift  cleared  the  deck  ihiic 
hoisting  the  20  container. 

Recommendation :  That  the  forklift  designated  to  be  used  in 
this  type  operation  be  capable  of  handling  aaxiam  loads  to  be  off 
loaded. 


Action  Taken:  The  additional  20  ton  containers  were  not  un¬ 
loaded  nor  were  they  scheduled  for  unloading  during  Phase  II  (the  open 
sea  phase)  of  the  test. 

- Problem:  Due  to  electrical  difficulty  the  power  taglines,  used 
to  control  load  while  hoisting,  were  507.  disabled. 

Recomoendat  ion :  That  a  more  heavy  duty  model  be  used  in 
future  tests.  There  is  a  definite  need  for  power  taglines. 

-Problem:  The  bolts  protruding  from  6x15  causeway  platform  angle 
assembly  can  cause  damage  to  containers. 

Recoaaendat ion :  That  the  protruding  bolts  be  removed  from 
causeway  platform  in  that  area  utilized  for  initially  placing  the  loaded 
containers  and  that  the  necessary  structural  strength  for  the  platform 
be  obtained  through  appropriate  welding. 

Action  Taken:  Plywood  was  laid  on  both  sides  of  protruding 
bolts  as  a  temporary  solution. 
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♦Problem:  The  excessive  length  of  tending  lines  on  the  containers 
did  not  give  the  line  handlers  continuous  positive  control  of  loads. 

In  addition,  the  lines  fouled  on  deck  of  ship  and  barge  crane. 

Recrmmenrtation:  That  the  lines  used  for  steadying  the 
containers  be  only  long  enough  for  positive  control. 

Problem:  As  the  truck/trailer  carrying  a  20  ton  load  left  die 
causeway  at  a  45  degree  angle  to  the  ramp,  the  positive  stop  cf  the 
fifth  wheel  hit  the  causeway. 

Reco— endation:  That  the  actual  limiting  or  positive  stop  for 
the  truer /trailer  be  checked  out  to  determine  the  transition  restrictions. 

♦Problem:  The  deck  of  6x15  causeway  platform  was  distorted  as  a 
result  of  the  heavy  loads. 

Recommendation :  That  the  platform  used  during  this  type  of 
operation  be  sufficiently  reinforced  to  prevent  distortion  and  sagging 
of  deck  plating. 


NOTE: 


Items  proceeded  by  an  asterisk  (*)  were  also  prevalent  during  the 
open  sea  phase.  They  arc  not  repeated  in  the  open  sea  comments. 
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Summary  of  Comments 


Problems  Encountered  During  Open  Sea  Phase 


Problem:  Public  Works  100  ton  floating  crane  (YD  193)  was 
improperly  secured  to  the  ship  causing  the  crane  to  surge  excessively 
under  prevailing  sea  state  conditions.  This  caused  damage  to  the  ship' 
hull  and  cancellation  of  the  operation  for  the  day. 

Recommend at  ion :  That  lines  of  sufficient  size,  preferably  10 
da  nylon,  be  used  for  an  operation  of  this  magnitude  to  apply  the 
-iceded  strain  for  holding  the  crane  in  proper  position  and  alleviating 
most  of  the  undesirable  surging.  The  head  and  stern  lines  must  be  at 
least  10  inch  nylon  vice  the  8  inch  used.  Camels  between  ship  and 
crane  must  be  at  least  4  to  6  feet  wide  for  proper  separation  and 
adequate  fendering  on  station  as  required. 

Action  Taken:  PHIBCB  1  personnel  prepared  and  submitted,  to 
the  Commanding  Officer,  USS  RACINE  for  his  approval,  a  sketch  of  a 
recommended  system  for  properly  mooring  the  crane  to  the  ship,  complete 
with  fendering  and  camels,  whoch  could  be  used  for  the  remainder  of  the 
operation.  The  mooring  arrangement  had  been  discussed  with  PWC  repre¬ 
sentatives  prior  to  submitting  the  proposed  sketch  to  the  RACINE.  The 
use  of  this  system  significantly  reduced  the  surging. 

Problem:  Nylon  taglines  used  to  control  seinging  of  main  purchase 
hook  were  not  tended.  Lines  were  secured  to  cleats  on  the  crane  boom 
with  excessive  slack  which  allowed  the  hook  to  swing  freely.  This  is  a 
potential  serious  safety  hazard. 

Recommendation:  That  lines  be  led  to  a  source  of  power  or 
tended  properly  by  hand. 

Problem:  No  camel  was  supplied  for  use  between  6x15  causev.y  plat 
form  and  crane  causing  lines  to  chafe  and  eventually  part. 

Recommendation:  That  cameling  and  fenders  be  used  between  the 
causeway  platform  and  crane. 

Action  Taken:  Lines  were  replaced  and  additional  lines  used. 
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Problem:  The  bitts  and  cleats  installed  on  6x15  causeway  platform 
broke  loose  during  this  exercise.  This  caused  a  serious  safety  hazard 
as  the  bitts  and  cleats  sailed  through  the  air  under  the  strain  of  the 
applied  forces.  Fortunately,  no  one  was  hurt. 

Recommendation:  That  the  installed  bitts  and  cleats  be  rein¬ 
forced  to  withstand  the  tremendous  forces  encountered.  PHIBCB  l’s  use 
of  shock  absorbers  helped  tremendously  in  absorbing  the  constant  shock 
placed  on  lines  as  the  platform  surged. 

Action  Taken:  Wire  straps  wore  passed  around  platform  angle 
assembly  and  shackled  to  securing  lines.  The  following  day  shock 
absorbers  capable  of  20  ton  compression  were  used  between  the  wire 
straps  and  securing  lines. 

Problem:  Some  end  pontoon  cans  on  causeway  ferry  sections  did 
not  have  welded  "A"  plates  on  the  facing  of  each  can.  This  condition 
existed  on  those  causeway  sections  which  had  been  assembled  several 
years  ago.  In  addition,  numerous  bolts  worked  loose  and  cracked  welds 
were  evident. 

Recommendation :  That  "A"  plates  be  welded  on  the  facing  between 
each  end  pontoon  can  on  these  older  sections.  As  noted  some  of  the 
sections  were  originally  assembled  without  these  plates.  These  plates 
add  considerably  to  the  overall  strength  of  the  end  pontoon  cans. 

Action  Taken:  Causeway  sections  were  kept  under  continuous 
observation  during  remainder  of  operation  for  any  further  damage. 

Problem:  The  3/4  inch  chain  used  to  secure  trucks  to  causeway 
sections  could  not  be  "cinched-up"  properly.  However,  the  trucks  did 
not  move  after  secured  in  place  but  that  possibility  is  ever-present 
under  the  conditions  noted. 

Recommendation:  That  Peck  and  iiale  or  aviation  type  grips  be 
used  for  faster  and  more  secure  method  of  securing  trucks  to  causeway 
to  prevent  the  possibility  of  the  trucks  becoming  loose. 

Problem:  The  three  section  causeway  pier  (no  shore  end)  were 
unable  to  marry  to  end  of  an  eight  section  causeway  pier  due  to  excessive 
swell/surf  conditions. 

Recommendation:  That  additional  causeway  sections  be  added  to 
the  pier  to  place  the  end  of  the  pier  further  outside  the  surf  line. 

The  sea  swells  were  of  considerable  height  during  this  phase  of  the 
operations  and  possibily  a  longer  pier  could  have  permitted  operations 
in  an  area  of  reduced  swelling. 
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Problem:  The  Mo-Mat  used  between  causeway  and  landing  area  curled 
up  at  times  during  transit  of  truexs  halting  the  operation  temporarily. 

Recommendation:  That  Mo-Mat  be  staked  down  at  corners  and 
possibly  every  ten  feet  along  outboard  edge. 

Action  Taken:  Trucks  were  backed  down  to  permit  the  relaying 
of  the  Mo-Mat. 

Problem:  The  6x15  causeway  platform  was  not  wide  enough  (44  feet 
wide)  to  maneuver  forklift  with  ease. 

Recommendation:  That  the  causeway  platform  be  constructed  to 
the  equivalent  size  of  an  8x15  or  a  9x15  pontoon  can  causeway  section 
to  allow  sufficient  room  to  maneuver.  The  9x15  pontoon  can  causeway 
section  would  provide  a  platform  width  of  approximately  66  feet. 

Problem:  The  Public  Works  YD  crane  stoved  a  hole  in  the  ship  two 
foot  square  by  10  feet  above  waterline. 

Recommendation :  That,  as  previously  suggested,  a  camel  four 
to  six  feet  wise  be  used  between  the  ship  and  crane  to  minimize  the 
impact  on  the  ship. 

Action  Taken:  Additional  fenders  were  placed  between  crane 

and  ship. 

Problem:  Use  of  the  YD  crane  necessitated  a  shift  from  the  15  ton 
high  speed  purchase  to  the  slow  speed  85  ton  main  purchase  for  hoisting 
the  20  ton  containers  and  those  10  ton  loads  positioned  close  to  the 
ship's  inboard  rail. 

Recommendation:  That  the  crane  used  for  this  type  operation 
have  a  high  speed  rigged  purchase  capable  of  handling  20  ton  loads. 
Capability  of  hoisting  containers  close  to  the  ship's  inboard  rail 
could  have  been  overcome  by  using  a  camel  of  sufficient  width  between 
the  ship  and  the  crane. 
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The  Coronado  engineering  tests  were  conducted  for  purposes  of  evaluating  the  equipment 
capabilities  and  limitations  of  the  NCEL  concept.  This  concept  evaluation  included  off  loading 
8’  x  8‘  x  20’  containers  from  a  simulated  non-sclf-sustaining  containership  and  transporting  the 
containers  ship-to-shorc  in  a  roll-off  r  ode  via  a  pontoon  causeway  ferry  shuttle,  and  across 
hardened  beaches  to  a  stabilized  stc.agc  area.  Available  inventory  equipment  and  techniques 
were  used  in  these  tests,  such  as  a  Navy  floating  YP-lype  crane,  standard  NL  pontoons.  Marine 
Corps  truck/trailers,  and  Mo-Mat  and  On-Fast  beach  hardening.  The  tests  were  conducted  in 
two  phases:  first,  in  the  San  Diego  Harbor  to  familiarize  the  operators  with  the  concept  and 
procedures  and  second,  in  the  open  sea  to  evaluate  the  equipment  concept.  The  results  of  the 
evaluation  demonstrated  the  feasibility  of  the  concept  and  the  ability  of  the  available  inventory 
equipments  to  off  load  containers  from  ship-to-shorc  in  wave/swell  conditions  in  excess  of 
original  estimates  for  these  equipments.  Also  apparent  was  the  ability  of  the  equipment 
operators  to  perform  the  concept  functions  with  a  minimum  of  special  training  and  guidance 
beyond  their  normal  training.  The  concept  of  a  floating  crane/causeway  ferry  shuttle  is  recom¬ 
mended  for  the  joint  service  OSDOC  II  exercise. 
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